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PREFACE

This two volume document set describes all of the design interface and human factors
verification activities necessary to satisfy requirements contained in SSP 57000 Rev E (or
equivalent), Pressurized Payloads Interface Requirements Document (IRD), for the International
Space Station (ISS) Program as allocated to the Microgravity Science Glovebox per SSP57211.
MSG is scheduled to be Launched on UF-2, Assembly schedule Rev F, all verification dates are
based on this launch date. Volume 1 represents the integrated verification of requirements from
the ESA provided Facility, MSFC provided MSG Laptop Computer (MLC) and Investigation
(that will be inside the MSG facility) as allocated by SSP57211. This verification data will be
submitted to ISS. Volume 2 represents the Facility verification as provided by ESA under the
Memorandum of Understanding between NASA and ESA. This verification data will be
combined with other data from Volume 1 (It will also be provided to ISS directly as preliminary
data). References are provided to Facility verification requirements that also have Investigation
requirements that will be provided separately. This document encompasses the MSG Payloads
(PL) that can be placed on-board the ISS inside a pressurized module, excluding the Russian
Aviation and Space Agency (ROSAVIACOSMOS) research module.

This document is the specifically tailored contents of the Generic Payload Verification Plan
(PVP) SSP57010RC, to verify the interface compatibility of MSG payload hardware and
software. This document is under the control of the Space Station Payload Control Board, and
the Payload Office Manager must approve any changes or revisions.

Approved By: _/s/Lesa B. Roe, for 2/23/01

Richard W. Nygren
Manager, Space Station Payloads Office
NASA/OZ
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1.0 INTRODUCTION

11 PURPOSE

The purpose of this document is to define the complete set of verification activities necessary to
ensure compliance with the requirements identified in the Pressurized Payload Interface
Requirements Document (IRD). Specific design constraints and resource allocations are
contained in MSG Hardware ICDs. Software ICDs define command and data interfaces for
payloads to be verified per SSP 57000 Rev E (or equivalent). This document is the First Volume
of the MSG Verification Plan (MSG VP), which is required by the Space Station Program and
addresses the MSG Facility as developed by ESA. This document does not address safety
requirements. The MSG Program Developer has consulted NSTS 1700.7 ISS Addendum to
ensure compliance with payload safety requirements.

1.2 SCOPE

This is Volume 1 of a two-volume set that encompasses the complete set of verification
requirements that address interface compatibility of the Integrated Microgravity Science
Glovebox (including Investigations inside the MSG) during all phases of operations. Phases
including launch site processing, ascent/descent, and on-orbit integration and operations using
the ISS pressurized modules (Multi-Purpose Logistics Module (MPLM), United States (US) Lab,
Attached Pressurized Module (APM), and Japanese Experiment Module (JEM)).

Volume 1 represents the Integrated verification of requirements from the ESA provided Facility,
MSFC provided MSG Laptop Computer (MLC), and Investigation (that will be inside the MSG
facility) as allocated by SSP57211. Volume 1 includes identification of verification

requirements (and the Verification Data Sheets associated with those requirements) to individual
Investigations to be operated in the Microgravity Science Glovebox. These requirements will be
flowed to individual Investigation Verification Plans through MSFC-RQMT-2888 designed to
provide investigation developers a single source of ISS Interface Requirements. Volume 1 is the
plan for the verification products from the Increment specific investigations that will be

combined with the Facility products and presented to ISS as an Integrated verification package.

Volume 2 represents the Facility verification as provided by ESA under the Memorandum of
Understanding between NASA and ESA

MSG is scheduled to be launched on UF-2, Assembly Schedule Rev F.

1.3 PRECEDENCE
Inconsistencies among ISS payload verification-related documentation will be resolved by giving
precedence in the following top-down order:
A. ISS Concept of Operations and Utilization (COU), Volume 1: Principles, SSP
50011-01.
B. ISS Payload Verification Program Plan, SSP 57011

C. Pressurized Payloads Interface Requirements Document, SSP 57000.

11
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Pressurized Payloads Generic Payload Verification Plan, SSP 57010.
MSG Hardware ICD, SSP 57211.

MSG Software ICD, SSP 57311.

MSG Verification Plan SSP 57411 V1&V?2.

Pressurized Payloads ICD Blank Book, SSP 57001.

l. Payload Software ICD Template, SSP 57002.

I o mmo

Information contained in the Applicable Documents (Section 2.1) may be repeated in this MSG
VP. In case of conflict, the applicable document of this issue, revision and date as defined in the
MSG ICD's (SSP57211 and SSP57311) will take precedence.

1-2
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2.0 DOCUMENTATION

The following documents include specifications, models, standards, guidelines, handbooks, and
other special publications related to verification activities described herein. The current issue of
each document will be consistent with MSG ICD. A specific document release date and revision
level will be documented in the MSG VP consistent with the MSG ICD as placed under the
control of the Multilateral Payload Implementation Control Board.

The general status of documents identified below may be determined from the International
Space Station Program Baseline Activity Index and Status Report.

The documents below form a part of this plan to the extent described herein. In the event of a
conflict between the documents referenced and the contents of this verification plan, the
applicable document revision listed in the MSG ICD will take precedence. Any changes to the
revision level of the applicable documents listed in the MSG ICD must be assessed for impact
through the Change Request processes.

2.1 APPLICABLE DOCUMENTS

DOCUMENT NO. TITLE

683-10007 Fire Detection Assembly

Revision L

ADCN H12, H13, H14,

H15, H16, H17

March 21, 1997

CCSDS 701.0-B-2 Advanced Orbiting Systems, Networks, and Data Links:
Blue Book Architectural Specifications

November 1992

D684-10056-01 International Space Station Program, Prime Contractor Software
Revision H Standards and Procedures Specification
October 5, 1998

EIA/TIA RS-250-C Electrical Performance for Television Relay Facilities
New York: ANSI, 1989.

FED-STD-595 Colors Used in Government Procurement

Revision B

December 15, 1989

ISO/IEC 8802-3 Carrier Sense Multiple Access With Collision Detection
4th Edition (CSMA/CD) Access Method and Physical Layer Specifications.
July 1993 ANSI/IEEE STD 802.3

2-1
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MIL-HDBK-1553A(2) Multiplex Application Handbook

March 23, 1995

MIL-STD-461E Requirements For The Control Of Electromagnetic Interference
20 Aug 1999 Characteristics Of Subsystems And Equipment

(Update of MIL-STD-461D)e

MIL-STD-462 Measurement of Electromagnetic Interference Characteristics
(superseded by MIL-STD-461E)

MIL-STD-1553B Digital Time Division Command/Response Multiplex Data Bus
Notice 1,2,3,4

Last Noticel5 Jan 1996

MIL-STD-1686C Electrostatic Discharge Control Program for Protection of

25 October 1995 Electrical and Electronic Parts, Assemblies and Equipment

(Excluding Electrically Initiated Explosive Devices)

AIA/NASM33540 General Practices for Safety Wiring and Cotter Pinning

30 June 1998

MSFC-SPEC-250A Protective Finishes for Space Vehicle Structures and Associated
9 Feb 1994 Flight Equipment, General Specification For Document
MSFC-STD-275A Marking of Electrical Ground Support Equipment, Front

22 April 1964 Panels, and Rack Title Plates

MSFC-STD-531BL High Voltage Design Criteria

13 December 1978

NASA-STD-5003 Fracture Control Requirements for Payloads Using the Space
7 Oct 1996 Shuttle

NSTS 1700.7B Safety Policy and Requirements for Payloads Using the Space
January 1989 Transportation System

Including Changes 1-8

22 August 2000

NSTS 1700.7B ISS Addendum

December 1995 Safety Policy and Requirements for Payloads Using the
Including Change 1 International Space Station

1 September 2000
NSTS 21000-IDD-ISS International Space Station Interface Definition Document

NSTS/ISS 18798, Interpretations of NSTS/ISS Payload Safety Requirements
Rev B Including Changes 1-7

2-2
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NTC-7

SAE AS4536A
November 1995

SDD 32100397-002
SN-C-0005

SSP 30233 Rev F
March 6, 1998

SSP 30237 Rev E
15 September1999

SSP 30238 Rev D
22 December 1998

SSP 30240 Rev C
22 December 1998

SSP 30242 Rev E
June 9, 1998
DCN-003, 8 July 1999

SSP 30243 Rev E
9 June 1998
DCN-4, 16 June 1999

SSP 30245 Rev E
15 October 1999

SSP 30257:004 Rev E

November 30, 2000

Video Facility Testing Technical Performance Objectives

Safety Cable Kit Procurement Specification and Requirements for
Use

Fire Hole Decal
NSTS Contamination Control Requirements Manuel

Space Station Requirements for Material and Processes
Space Station Requirements for Electromagnetic Emission and
Susceptibility Requirements

Space Station Electromagnetic Techniques

Space Station Grounding Requirements

Space Station Cable/Wire Design and Control Requirements for
Electromagnetic Compatibility

Space Station Requirements for Electromagnetic Compatibility

Space Station Electrical Bonding Requirements

SSP IVA Restraints and Mobility Aids STD ICD

22 November 1996 (file 101 &102)

SSP 30262:013 Rev G

1 April 1998

SSP 30312 Rev F
31 March 1995

SSP 30426 Rev D
21 January 1994

Smoke Detector Assembly Standard ICD

Electrical, Electronic, and Electromechanical (EEE) and
Mechanical Parts Management and Implementation Plan for Space

Station Program

External Contamination Control Requirements

DCN-001, 30 September 1999

2-3
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SSP 30482 Vol 1 Rev B Electrical Power Specifications and Standards
January 1996
DCN-001, -002, Latest dated 9 December 1996

SSP 30482 Vol 2 Rev A Electrical Power Specifications and Standards
January 1994 (referenced in SSP 30482V01RB
DCN-001, -0002, -003, Latest dated 26 November 1996

SSP 30573 Rev A Space Station Fluid Procurement and Use Specification
10 August 1994
DCN-001, -003, Latest 8 January 1999

SSP 41002 Rev | International Standard Payload Rack to NASA/NASDA Modules
31 March 1999 Interface Control Document

SSP 41017 Rev B, Part 1 Rack to Mini Pressurized Logistics Module Interface Control
19 August 1998 Document (ICD) Part |
Rev D Available as of 9 May 2000 but not published.

SSP 41017 Rev F, Part 2 Rack to Mini Pressurized Logistics Module Interface Control

22 May 2000 Document (ICD) Part I
SSP 41175-2 Rev D Software Interface Control Document Part 1 Station Management
8 June 2000 and Control to ISS Book 2, General Software Interface

Requirement s

SSP 50005 Rev B International Space Station Flight Crew Integration Standard

9 August 1995 (NASA-STD-3000/T) Document

DCN-1, 17 November 1998

DCN-2, 3, 4, 5, 6, 7, Rev C available as advanced copy that contains these canceled DCNSs.

SSP 50008 Rev B International Space Station Interior Color Scheme

9 March 1996

SSP 52005 Rev B Payload Flight Equipment Requirements and Guidelines for Safety
10 December 1998 Critical Structures

SSP 52050 Rev A Software Interface Control Document Part 1, International

25 September 1998 Standard Payload Rack to International Space Station

SSP 52054 Rev A ISS Payload Certification of Flight Readiness Implementation Plan
November 1999 Generic

DCN 001, 23 June 2000
SSP 57000 Rev D Pressurized Payloads Interface Requirements Document

21 July 1999
PIRNSs Included: 57000-NA-0151H, 57000—-NA-0161C, 57000-NA-0179, 57000-NA-0180,

2-4
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57000-NA-0181C, 57000-NA-0182, 57000—-NA-0183A, 57000-NA-0184A,
57000-NA-0185A, 57000-NA-0189, 57000-NA-0190B, 57000-NA-0191A,
57000-NA-0192, 57000-NA-0193B, 57000-NA-0194, 57000-NA-0195E,
57000-NA-0196, 57000-NA-0202, 57000-ES—-0001A, 57000-ND-0003C

SSP 57001 Rev B Pressurized Payloads Hardware Interface Control Document 21
July 1999 Template

SSP 57002 Payload Software Interface Control Document Template

10 July 1998

SSP 57007 Rack Integrator Handbook

26 June 1998

SSP 57020 Pressurized Payloads Accommodation Handbook (PAH)
(in development)

SSP 57211 Rev A Draft MSG Hardware ICD
16 October 2000

SSP 57311 MSG Software ICD

TBD

SSQ 21635 Rev H Connectors and Accessories, Electrical, Rectangular, Rack and
1 August 1997 Panel

DCN-1,11,12,13,14,16, Latest 3 February 2000

SSQ 21654 Rev C Cable, Single Fiber, Multitude, Space Quality, General

3 May 1999 Specification for Document

SSQ 21655 Rev E Cable, Electrical, MIL-STD-1553 Data Bus, Space Quality,

15 July 1998 General Specification for Document

Tech. Memo 102179 Selection of Wires and Circuit Protection Devices for NSTS

Orbiter Vehicle Payload Electrical Circuits

TSI-9701009 User Manual User Manual for RT Validation Test Set

2-5
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3.0 PAYLOAD VERIFICATION
3.1 PAYLOAD VERIFICATION PROCESS OVERVIEW

A MSG verification process is comprised of four major activities, shown in Figure 3.1-1, Verification
Process. These activities are planning, implementation and reporting, certification, and certification
maintenance. Each PD is required to follow this process in order to achieve payload flight certification
endorsement.

3.1.1 PLANNING OVERVIEW

The Verification Definition Sheet (VDS) listed in Appendix A, describe steps that will be taken by the
MSG PD to verify that the payload hardware and software satisfied the specific IRD requirement. The
collection of VDSs associated with the IRD in the Generic Payload Verification Plan formed the basis
for generating this MSG VP, which is a plan tailored to the individual characteristics of the MSG
facility.

3.1.2 IMPLEMENTATION & REPORTING OVERVIEW

The implementation and reporting phase is the PD’s execution of the MSG VP, which consists of
performing the verification as defined in the VDSs contained in Appendix A of this document. This

phase also covers verification statusing and tracking; data deliverables and schedules; and support of 1SS
safety and integration reviews.

3.1.3 CERTIFICATION OVERVIEW

The certification process includes the signing by the PD of a statement indicating that all of the
requirements and verifications of ISS compatibility, functionality and safety compliance are observed.
Refer to SSP52054, ISS Payloads Certification of Flight Readiness Implementation Plan Generic, for
details of the Certification of Flight Readiness (CoFR) process.

3.1.4 CERTIFICATION MAINTENANCE OVERVIEW

Certification maintenance activities occur after signing the CoFR endorsement. Any change to the
payload items that are required after the initial certification endorsement must be assessed to ensure that
previous verification activity and certification endorsements are not invalidated. The changes shall be
coordinated with the ISS Payload Program Office for concurrence regarding any required re-verification.

3.2 PAYLOAD VERIFICATION PLANNING DETAILS

The planning process involves the review of the design to determine which requirements in SSP 57000,
section 4 and SSP 57010, Appendix A are applicable to each item of equipment and the identification
and/or definition of the activities necessary to demonstrate that each applicable requirement has been
met.
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FIGURE 3.1-1 VERIFICATION PROCESS
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3.2.1 UNIQUE PVP DEVELOPMENT

The first step in the development of the MSG VP has been to establish MSG Hardware (SSP57211) and
Software (SSP57311) Interface Control Documents (ICDs).

The ICD's contain the IRD Applicability Matrix which has been the basis for the development of this
MSG Verification Plan.

For each applicable IRD requirement, there will be at least one VDS in the MSG VP that describes what
is to be done to ensure that the MSG hardware and software have met the specified requirement. Sectior
4 of this document includes

1. The HW and SW Applicability matrix with a cross-reference to the GPVP VDSs
2. The VDS-to-IRD requirement reference numbers in a matrix format.
The VDSs are provided in Appendix A.

The Space Station Payloads Office will review the MSG verification plan and the Payloads Office
Control Board will control the requirements corresponding to the GPVP VDSs

3.2.2 MODIFICATIONS OF VDS

The specific requirements given in the generic VDSs, and the methods of verification, have been
extracted from the Pressurized Payloads Interface Requirements Document (SSP 57000). The due dates
have been extracted from information in the Payload Verification Program Plan (SSP 57011).

Therefore, non-compliance with any of these items in the VDSs must be processed as an Exception, and
documented in Table 3.2.2-1. After the MSG VP is baselined, non-compliances will be handled through
the waiver process as detailed in the Pressurized Payloads Interface Control Document Blank Book (SSP
57001, Section 5).

The order of preference of verification is:
 Test
* Analysis
* Inspection
* Demonstration

Proposed changes to the verification method may be more easily approved if the proposed verification
method is preferred over (i.e. more stringent than) the method named in the VDS. For example, testing
may be done instead of analysis, inspection, or demonstration.

3-3
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Table 3.2.2-1 VERIFICATION DEVIATION TABLE

VDS VDS Title Description of Deviation Reason for Deviation
Number

3.2.2.1 TEST PHILOSOPHY FOR THE MSG

This Verification plan will produce an integrated verification for the first and subsequent increments in
which MSG will host Investigations in the ISS. Subsequent Increments verification will be performed
by determining which verifications need re-verification or if additional requirements apply to the new
increment (Investigations may use different resources). The first increment will be accomplished by
original verification of the MSG Facility combined with Verification of Increment Investigations flying

in MSG. This information will be presented to ISS as a single verification package for the Increment.
All Integrated Verification contained in this document for the first increment that MSG is present on ISS
will be accomplished on the Flight Unit (FU). Subsequent Increment Verification of integrated Facility
and Investigations will be validated using the engineering unit (the FU will be on orbit).

The Engineering Unit (EU) will be tested before the FU and will be used to refine the procedures that
will be used to test the FU. All testing requiring the Payload Rack Checkout Unit (PRCU) will first be
accomplished in Europe with available test equipment that is equivalent to the PRCU. European testing
will serve as pre-test for the final verification test that will be accomplished on the PRCU at KSC.
Current schedule for delivery of the FU to KSC supports the requirements in this document within a
reasonable margin. Investigations flying on the first increment may be verified at KSC in the MSG
Flight Unit.

3.2.3 CREATION OF UNIQUE VDS(S)
The MSG VP has not created any additional VDSs.

3.2.4 HUMAN-FACTORS-RELATED VERIFICATION CLOSEOUT CONSIDERATION

An alternate process is available to PDs to closeout selected (not all) Human-Factors-related VDSs listed
in Appendix C of this plan. The alternate process involves crew participation in the evaluation of PD’s
hardware/software. The process is to have a crewmember evaluate the PD-provided flight or flight-like
hardware to assess whether operational suitability is met. Based on the evaluation, a crew consensus
report will be issued for the PD hardware. The result, if approved by the Chief of the Crew Office, will
serve as data that may be used for closure of PD verification requirements. Crew evaluations for this
purpose should be planned well in advance and contingency plans developed if the crew becomes
unavailable to complete this activityror the crewmember to perform these tasks, it is the PD’s
responsibility to negotiate and schedule with the Astronaut Office.

3.2.5 CREW EVALUATION PLAN

Development Phase:
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MSG has involved the Crew Office during the development phase of the hardware to ensure that the
hardware is acceptable for safe and effective operation in the Space Station. The crew inspected, utilized
and operated the MSG facility hardware and delivered Crew Consensus Reports with suggestions and
requirements for better design. All the requirements and most of the suggestions were successively
integrated in the MSG Facility Design.

Execution Phase:

Appendix C includes a checklist of Human Factors Interfaces acceptable to the Astronaut Office for
evaluation sign-off and used by MSG
3.2.6 THE VERIFICATION DEFINITION SHEET

The VDS form (Figure 3.2.6-1) is separated into two parts, the header and the body. Paragraph 3.2.6.1
“VDS Header” explains blocks A through D of Figure 3.2.6-1, and paragraph 3.2.6.2 “VDS Body”
explains blocks E through O of Figure 3.2.6-1

3-5
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@ Numbefa) soiv (B Title (X Method [Ob Hazard Repo

AA-NNN *FF Example VDS A/D/IIT Unique PVP on

t(s)

@ SSP 57000, Section 4 Number(s), Title(s), and Method(s):
Applicable SSP 57000 Section 4.0 requirements.

@ Requirement Summary:

The requirement that must be verified to ensure payload hardware/software interface compatihfility.

@ Detailed Descriptions of Requirements:

Instructions and details suggesting how the verification method(s), as identified in the header, ¢
implemented (what analyses, tests, inspections, or demonstrations are required and implemen

should be
fation

details). In addition, any related clarification deemed necessary to further explain what is required will

submitted to ISS.

be provided.
@ Required Verification Data: (D1 Data Submittal Dates:
Data that is required to be submitted showing compliance to the verificgtion  Date the data i3 to be
[equirement, Submitted to 1SS
@) Description of Re-verification Requirement’{@Re-verification Method:O_Hazard Report(s)
AIDNIT Unique PVP only
I. Description of the requirement that must be accomplished prior to on-orbit relocation of the
integrated rack.
II. Description of the requirement that must be accomplished prior to on-orbit subrack PL changeout
(new, reflight, or series) of the integrated rack.
(M) Required Re-verification Data: (ON Data Submittal Dlates:
I. Submittal data required for item | above. I. Date the data is to be
submitted to ISS.
[I. Submittal data required for item Il above. II. Date the data is {o be

@Applicable Document(s):
Listing of any documents that are applicable to the identified verification requirement.

FIGURE 3.2.6-1 EXAMPLE VERIFICATION DEFINITION SHEET
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3.2.6.1 VDS HEADER
The header is used for identification and tracking purposes and contains:
A.  Number (Alphanumeric)

o @ ©

AA- NNN-FF

(1) Discipline Identifier [2 characters (alphabetical)]

ST - Structural

ME - Mechanical (include Human Factors)

EL - Electrical

CD - Command and Data Handling (Command & Data Handling and audio/video)

FD - Fluid Dynamics (Thermal Control, Vacuum, and Gases)

EN - Environmental

MP - Materials and Parts

SA - Safety (This category is for use by the PDs to address generic and unique safety

requirements in their Unique PVPs.)

FN - Functionality (performance) Related (Requirements in this category are the
responsibility of the PD as coordinated with Payload Integration Management)

Note: Requirements in Categories SA and FN are not within the scope of this plan but are
included for completeness. They are the responsibility of the PD (with appropriate guidance from
Payload Integration Management and Program safety engineers). They shall be incorporated into
the Unique PVP. Data submittals for any SA and FN VDSs are not required by ISS Payload
Engineering and Integration (PEI).

(2) Numerical Sequence NNN [3 digits (numeric)]

Use all digits - 001, 002, etc. This number represents sequential numbering of VDSs driven by
the discipline._Exampl8T- 003. This is the third VDS within the structures discipline.
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SOIV (Source Of Integrated Verification)

Letters sequence FF is a designation of the source of integrated verification used in the VDS.
The source is the MSG Facility and or the Investigation in MSG. The Investigation verification is
obtained from a separate Unique Verification Plan (MSFC-RQMT-2888). This information will
be combined before it is presented to ISS.

F Designates that the VDS will be satisfied from the original facility verification.

|  Designates that the VDS will be satisfied from the Unique Verification Plan generated from
MSFC-RQMT-2888 for each individual investigation and provided in the this integrated
verification plan

FI Designates that both facility and investigation verification data are combined to form the
verification input fore this Plan

*  Denotes that this VDS is used in performing ISS Stage Analysis by Payload Engineering and
Integration (PEI).

NOTE: Some facility resources may not be required by investigations on a particular increment
and therefor that particular verification may not be applicable to that increment. Fore
completeness these verifications will be reported as not required for that increment.

Title

The requirement title is a category identification of the design requirement and is derived from the
IRD requirement paragraph title. If the verification requirement covers more than one IRD
requirement, a general statement is provided.

Method

There are four unique methods of verifying a design requirement: Analysis (A), Test (T),
Inspection (I), and Demonstration (D). Each VDS will identify the required method of
verification by indicating the method letter identifier, or a combination of identifiers, if more
than one method applies.

(2) Test

Test is actual operation of equipment, normally instrumented, under simulated or flight equivalent
conditions or the subjection of parts or equipment to specified environments to measure and
record responses in a quantitative manner. (Flight hardware will be required for all tests unless the
use of hardware, which replicates flight hardware, is specifically identified on the VDS.)

(2) Analysis
Analysis is the technical evaluation process of using techniques and tools such as mathematical

models and computer simulations, historical/design/test data, and other quantitative assessments
to calculate characteristics and verify specification compliance. Analysis is used to verify
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requirements where established techniques are adequate to yield confidence or where testing is
impractical.

3) Inspection

Inspection is a physical measurement or visual evaluation of equipment and associated
documentation. Inspection is used to verify construction features, drawing compliance,
workmanship, and physical condition. (Flight hardware will be required for all inspections unless
the use of hardware, which replicates flight hardware, is specifically identified on the VDS.)
Note: Inspection in the context does not imply a Quality-Control type of activity.

4) Demonstration

Demonstration is the qualitative determination of compliance with requirements by observation
during actual operation or simulation under pre-planned conditions and guidelines. (Flight
hardware will be required for all demonstrations unless the use of hardware, which replicates
flight hardware, is specifically identified on the VDS.)

Hazard Report(s) (This block can be used in the Unique PVP)

A Payload Hazard Report (PHR) identifies safety verification methods to ensure hazard controls
will function/operate as intended. The PD is encouraged to identify the PHR(s) which include
safety verification method(s) that are the same as the verification activity(ies) described on the
VDS. This allows traceability between payload verification and safety verification used to control
hazards. If the VDS is not related to safety then place “N/A” in the block.

3.2.6.2 VDS BODY

The body of the VDS contains the following: a summary statement of the applicable design
requirement; the verification method description, and tasks to be accomplished to verify that the
requirement has been satisfied. It also contains a description of the data that must be generated and

delivered as proof of meeting the requirement, and any applicable documentation and notes that may aid

in accomplishing the verification.

E.

IRD Section 4 Number(s), Title(s), and Method(s):

This section contains a listing of the SSP 57000, Section 4 Requirements that the VDS addresses.

Requirement Summary:

This section contains a summary statement of the intent of the IRD requirements that the VDS
addresses.

Detailed Descriptions of Requirements:
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This section includes instructions and details suggesting how the verification method(s) identified
in the header should be implemented (what analyses, tests, inspections, or demonstrations are
required and implementation details). In addition, any related clarification deemed necessary to
further explain what is required will be provided.

H.  Required Verification Data:

The results of verification activities shall be documented. All supporting documentation will be
retained and provided by the PD upon request. Data that are required to be submitted will be
identified on the VDS. Data submittals specified herein do not relieve the PD from reports
required to support program and design reviews. The three categories of submittal data are
defined below, and the VDS will identify which category is acceptable to demonstrate compliance
with the verification requirement. The Payload Developer is required to indicate on each of the
following forms the Stage Effectivity (i.e., 5A.1, 6A, 7A, etc.) for each verification closure
submittal.

(1) Certificate of Compliance

A Certificate of Compliance (COC) is a memorandum from a PD certifying that the hardware
and/or software comply with the applicable VDS requirement. Multiple VDSs may be combined
on a single COC. It should also state that the supporting data would be maintained by the PD and
provided upon request. A COC can be used to address analysis, test, inspection, and
demonstration verification methods. An example is given in Appendix B.

Note: For Command and Data Handling VDSs some of the COC submittals would follow the
following process:

e At L-16 the PD would submit to the Payload Data Library (PDL) a COC that stated
that the data is complete and ready for flight. This is considered a “Private Level”
PDL data submittal. Data requirements that should be part of the submittal consist of
the following: 100% definition from the PD at the PDL for Payload Health & Status,
Telemetry Packet Profiles, Telemetry Packet Definitions for HOSC processing (if
needed), command definitions, limits, state codes, and calibration coefficient for
command and telemetry parameters. As a minimum, the PD should provide
calibration coefficients based on the vendor data specification sheets from the
hardware design if actual calibration coefficients are not available.

A “Private Level” submittal to PDL is the level that a PD can enter data into the PDL.
This is the lowest level or the working level in PDL. Once a PD completes their data
entry, then they can promote their data inside PDL to the integration level.

At the “Integration Level” period the PEI office has the responsibility to verify the
validity of the ISPR data, for ISS compliance, which includes all Payload data for all
Payloads inside that ISPR. The PEI office also has the responsibility to enter ISS
controlled/provided data required to complete the Payloads data sets. If PEI discovers
any problems with the data, then PEI will demote the Payload data back down to the
Private Level to have it corrected by the PD. Once corrected, a new COC will be
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signed and the PD should promote the data back to the integration level. The final
process is for PEI to promote the ISPR data set to the Configuration Management
Level for baselining.

At the “Configuration Managed Level” the ISPR data set is controlled at the ISS level
and all changes must go through the CR process. In addition, the ISPR data set can
be sent to the dependent databases for flight configurations and simulations.

At L-11 the PD should submit a COC that states either that there are no changes since
the L-16 delivery or if there are changes, state what they are. The data requirements
that may be submitted would consist of the following: Actual hardware calibration
coefficients should be available, software definition changes due to test validations or
simulations, and new software requirements. NOTE: The above PDL data input
process for the PDs applies here as well.

At L-8 the PD should submit a COC that states either that there are no changes since
the L-11 delivery or if there are changes they are to state what they are. The data
requirements that may be submitted would consist of the following: Actual hardware
calibration coefficients should be available, software definition changes due to test
validations or simulations, and new software requirements. NOTE: These are flight
guality data definitions and no more changes are allowed after L-8. NOTE: The
above PDL data input process for the PDs applies here as well.

At L-6, on those C&DH VDSs that have “Test” as a verification method, the PD
should submit a COC to certify that the testing was performed with the PRCU or
equivalent after the data was verified by PSIV. NOTE: This is a general comment.
Specific VDSs have been updated to include L-6 test COC data submittal
requirements.

Data Certification

A Data Certification is a memorandum from a PD certifying that the requirements identified on

the referenced VDS have been met and provides the required summary results. It should also state
that the supporting data would be maintained by the PD and provided upon request. The Data
Certification will provide the following information:

- Statement of fact concerning the completion of the applicable analysis or test.
- Completion date of the analysis or test

- Identification of the report containing the results of the analysis or test (i.e., Title

and Number).

- Summary statement including the results of the analysis or test (e.g., margins of

safety summary table or an isolation measurement).
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N.

An example is given in Appendix B.
(3) Detailed Data

Detailed analysis and test data per the data required section of each VDS. An example is given in
Appendix B.

Data Submittal Dates:

This block contains the submittal dates for the required verification data. The submittal dates in
this plan are in terms of Launch minus a number of months, (i.e., L-6 would be Launch minus six
months).

Description of Re-verification Requirements:

The re-verification section of the VDS currently describes the two scenarios that may require
additional verification activities to be performed by the PD. The activities could include a
complete or partial rework of the analysis, demonstration, inspection, and test requirements that
were originally needed to show compliance with the VDS. When the PD has defined any on-orbit
subrack payload component or rack subsystem planned activities such as hardware modifications,
component changeout, or maintenance, re-verification requirements will be established and
included in the Unique PVP. The details of the re-verification requirement and the required

submittal data are documented on each VDS in Appendix A. The two re-verification conditions
are listed below.

(1) On-orbit relocation of the integrated rack.
(2) On-orbit subrack PL changeout (new, reflight, or seréshe integrated rack.

When the statement “Same as the Detailed Descriptions of Requirements identified above” is
listed in this section, it means that the analysis, demonstration, inspection, or test identified in the
original requirement must be redone.

Re-verification Method:
This block contains the method(s) used for re-verification.
Hazard Reports (This block can be used in the Unique PVP.)

Same as block D.
Required Re-verification Data:

This section of the VDS identifies the data that must be submitted to show compliance with the
re-verification requirement. When the statement “Same as the Required Verification Data
identified above”, new COCs, Data Certs, or detailed data must be submitted to show compliance
with the re-verification requirement.

Data Submittal Dates:
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This block contains the submittal dates for the required re-verification data. Any data submittals
with a L+ date must be submitted prior to any on-orbit operations of the payload.

O. Applicable Document(s):

This section of the VDS lists any documents that are applicable to the requirements listed on the
VDS.

3.3 VERIFICATION SUBMITTAL PROCESS

The data identified on the VDSs of the MSG VP shall be submitted as they become available but no later
than the agreed upon date listed in each MSG VP VDS.

PDs shall submit completed verification packages to the Payload Engineering and Integration (PEI)
Payload Verification Group. The applicable ICD Engineer will notify the PD if the PEI Team rejects the
data submittal or requests additional data. The ICD Engineer will provide the PD a list of the additional
data required to closeout the verification package. The PD shall submit the additional data required to
the PEI Payload Verification Group per the required dates. Additionally, PDs can monitor the
verification tracking process through the web page. Figure 3.1-1, Verification Process, contains the flow
of the submittal process discussed above.
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4.0 CROSS-REFERENCE MATRICES

This section contains the following tables:

Table 4-1, IRD Traceability Matrix, supplies a cross-reference between IRD requirement number
and the Verification Definition Sheet (VDS). No applicability is applied in Table 4-1.

Table 4-2, VDS to IRD Section 4 cross-reference Matrix, represents the allocated requirements
from SSP57211. Additional information also provided in this table is; 1) Source for Integrated
Verification (SOIV) from Facility and or Investigation verification sources, 2) Requirements
used for PEI Stage Analysis, 3) Optional Crew Review requirements, 4) Dates that the
verification products are due, 5) The “Safety Yes/No” and “Hazard Number” columns.

Table 4-3, Control Plans Matrix, shows which requirements are satisfied by submission of Plans.

Table 4-4, ISS Tasks To Provide Payload Rack Integrator Data Matrix. This table shows the
requirements related to the VDSs that the ISS Program will provide support to the PD, and
identifies the ISS disciplines required to perform certain tasks in order to close the related VDS.

TABLE 4-1 IRD TRACEABILITY MATRIX

IRD Par. # IRD Requirement Title VDS #

3.0 PAYLOAD INTERFACE REQUIREMENTS AND TITLE
GUIDANCE
3.1 STRUCTURAL/MECHANICAL, MICROGRAVITY, TITLE
AND STOWAGE INTERFACE REQUIREMENTS

3.1.1 Structural/Mechanical NVR
3.1.1.1.A GSE Interface ME-051
3.1.1.1.B GSE Interfaces ME-051
3.1.1.1.C GSE Interfaces ME-051
3.1.1.1.D GSE Interfaces ST-007
3.1.1.2.A MPLM Interfaces ME-046
3.1.1.2.B MPLM Interfaces ST-003
3.1.1.2.C MPLM Interfaces *DELETED
3.1.1.2.D MPLM Interfaces *DELETED
3.1.1.2.E MPLM Interfaces ST-011
3.1.1.2.1 MPLM Late/Early Access Requirements ME-058
3.1.1.2.1.1.A MPLM Late Access Envelope (KSC) ME-058
3.1.1.2.1.1.B MPLM Late Access Envelope (KSC) ME-058
3.1.1.2.1.1.C MPLM Late Access Envelope (KSC) ME-058
3.1.1.2.1.2.A MPLM Early Access Envelopes (KSC and DFRC) ME-058
3.1.1.2.1.2.B MPLM Early Access Envelopes (KSC and DFRC) ME-058
3.1.1.3.A Loads Requirements ST-001
3.1.1.3.B Loads Requirements ST-001
3.1.1.3.C Loads Requirements ME-004
3.1.1.3.D Loads Requirements ST-002
3.1.1.3.E Loads Requirements ST-001
3.1.1.3.F Loads Requirements ST-001
3.1.1.4.A Rack Requirements ME-001
3.1.1.4.B Rack Requirements ST-003
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IRD Par. # IRD Requirement Title VDS #
3.1.1.4.C Rack Requirements ST-004
3.1.1.4.D Rack Requirements Info. Only
3.1.1.4.E Rack Requirements ME-021
3.1.14.F Rack Requirements ME-015
3.1.1.4.G Rack Requirements *DELETED
3.1.1.4.H Rack Requirements *DELETED
3.1.1.4. Rack Requirements ME-021
3.1.1.4.0 Rack Requirements *DELETED
3.1.1.4.K Rack Requirements ST-003
3.1.1.4.L Rack Requirements ME-021
3.1.1.4.M Rack Requirements TBD
3.1.14.1.A Lab Window Rack Location Requirements ST-002
3.1.1.4.1.B Lab Window Rack Location Requirements ME-015
3.1.1.4.1.C Lab Window Rack Location Requirements ME-015
3.1.15A Safety Critical Structures Requirements ST-001

ST-002
ST-003
ST-004
ST-008
ST-009
ST-010
3.1.1.5.B Safety Critical Structures Requirements *DELETED
3.1.1.5.C Safety Critical Structures Requirements *DELETED
3.1.1.5.D Safety Critical Structures Requirements *DELETED
3.1.1.6 CONNECTOR AND UMBILICAL PHYSICAL TITLE
MATE
3.1.16.1 Connector Physical Mate
ME-056
3.1.1.6.2 Umbilical Physical Mate ME-014
3.1.1.7.A On-Orbit Payload Protrusions ME-059
3.1.1.7.B On-Orbit Payload Protrusions ME-059
3.11.7.1 On-Orbit Permanent Protrusions ME-059
3.1.1.7.2.A On-Orbit Semi-Permanent Protrusions ME-059
3.1.1.7.2.B On-Orbit Semi-Permanent Protrusions ME-059
3.1.1.7.2.C On-Orbit Semi-Permanent Protrusions ME-059
3.1.1.7.3.A On-Orbit Temporary Protrusions ME-059
3.1.1.7.3.B On-Orbit Temporary Protrusions ME-059
3.1.1.7.4 On-Orbit Momentary Protrusions ME-059
3.1.1.7.5.A On-Orbit Protrusions For Keep Alive Payloads ME-059
3.1.1.7.5.B On-Orbit Protrusions For Keep Alive Payloads ME-059
3.1.2 MICROGRAVITY TITLE
3.1.2.1.A Quasi-Steady Requirements EN-005
3.1.2.1.B Quasi-Steady Requirements EN-005
3.1.2.2.A Vibratory Requirements EN-005
3.1.2.2.B Vibratory Requirements EN-005
3.1.2.3.A Transient Requirements EN-005
3.1.2.3.B Transient Requirements EN-005
3.1.2.4 Microgravity Environment Info. Only
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IRD Par. # IRD Requirement Title VDS #
3.1.25 ARIS Interfaces NVR
3.1.3 Stowage Info. Only
3.2 Electrical Interface Requirements NVR
3.2.1 Electrical Power Characteristics NVR
3.2.1.1 Steady-State Voltage Characteristics NVR
3.21.1.1 Interface B EL-001
3.2.1.1.2 Interface C EL-001
3.2.1.2 Ripple Voltage Characteristics NVR
3.2.1.2.1 Ripple Voltage and Noise EL-002
3.2.1.2.2 Ripple Voltage Spectrum EL-002
3.2.1.3 Transient Voltages NVR
3.2.1.3.1 Interface B EL-003
3.2.1.3.2 Interface C EL-003
3.2.1.3.3 Fault Clearing and Protection EL-004
3.2.1.3.4.A Non-Normal Voltage Range EL-005
3.2.1.3.4.B Non-Normal Voltage Range EL-005
3.2.14.A Common Mode Noise *DELETED
3.2.1.4.B Common Mode Noise *DELETED
3.2.2 Electrical Power Interface NVR
3.2.2.1.A UIP and UOP Connectors and Pin Assignments NVR
3.2.2.1.B UIP and UOP Connectors and Pin Assignments EL-007
3.2.2.1.C UIP and UOP Connectors and Pin Assignments EL-007
3.2.2.1.D UIP and UOP Connectors and Pin Assignments NVR
3.2.2.1.E UIP and UOP Connectors and Pin Assignments EL-007
3.2.2.1.F UIP and UOP Connectors and Pin Assignments EL-007
3.2.2.2.A Power Bus Isolation EL-008
3.2.2.2.B Power Bus Isolation EL-008
3.2.2.3 Compatibility With Soft Start/Stop RPC EL-009
3.2.24 Surge Current EL-010
3.2.2.5 Reverse Energy/Current EL-011
3.2.2.6 Circuit Protection Devices NVR
3.2.2.6.1 ISS EPS Circuit Protection Characteristics NVR
3.2.26.1.1.A Remote Power Controllers (RPCs) EL-012
3.2.2.6.1.1.B Remote Power Controllers (RPCs) EL-012
3.2.2.6.1.1.C Remote Power Controllers (RPCs) EL-012
3.2.2.6.1.1.D Remote Power Controllers (RPCs) EL-012
3.2.2.6.1.1.E Remote Power Controllers (RPCs) EL-012
3.2.2.6.2 EPCE RPC Interface Requirements NVR
3.2.2.6.2.1 RPC Trip Coordination NVR
3.2.2.6.2.1.1 Payload Trip Rating EL-012
3.2.2.6.2.1.2 Deleted DELETED
3.2.2.7 EPCE Complex Load Impedances NVR
3.22.7.1.A Interface B EL-014
3.2.2.7.1.B Interface B EL-014
3.2.2.7.2 Interface C EL-014
3.2.2.8 Large Signal Stability EL-023
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IRD Par. # IRD Requirement Title VDS #
3.2.2.9 Maximum Ripple Voltage Emissions EL-015
3.2.2.10.A Electrical Load-Stand Alone Stability EL-016
3.2.2.10.B Electrical Load-Stand Alone Stability EL-016
3.2.2.10.C Electrical Load-Stand Alone Stability EL-016
3.2.2.11 Electrical Load Inductance (TBD) TBD
3.2.3 Electrical Power Consumer Constraints NVR
3.2.3.1.A Wire Derating EL-017
3.2.3.1.B Wire Derating EL-017
3.2.3.1.C Wire Derating EL-017
3.2.3.2.A Exclusive Power Feeds EL-018
3.2.3.2.B Exclusive Power Feeds EL-018
3.2.3.3 Loss of Power *SAFETY
3.2.4 Electromagnetic Compatibility EL-020
3.24.1 Electrical Grounding EL-021
3.2.4.2 Electrical Bonding EL-022
3.2.4.3 Cable/Wire Design and Control Requirements EL-021
3.2.4.4 Electromagnetic Interference EL-020
3.2.4.5 Electrostatic Discharge EL-024
3.2.4.6 Alternating Current (ac) Magnetic Fields EL-020
3.2.4.7 Direct Current (dc) Magnetic Fields EL-020
3.2.4.8 Corona EL-042
3.2.4.9 Lightning EL-025
3.2.4.10 EMI Susceptibility for Safety-Critical Circuits EL-019
3.2.5 Safety Requirements NVR
3.2.5.1 Payload Electrical Safety NVR
3.25.1.1 Mating/Demating of Powered Connectors *SAFETY
3.2.5.1.2 Safety-Critical Circuits Redundancy *SAFETY
3.2.5.2 Rack Maintenance Switch (Rack Power Switch) EL-028
3.25.3.A Power Switches/Controls EL-029
3.2.5.3.B Power Switches/Controls EL-029
3.2.5.3.C Power Switches/Controls EL-029
3.254.A Ground Fault Circuit Interrupters/Portable Equipment DC EL-030
Sourcing Voltage

3.25.48B Ground Fault Circuit Interrupters/Portable Equipment DC EL-030
Sourcing Voltage

3.254.C Ground Fault Circuit Interrupters/Portable Equipment|DC EL-030
Sourcing Voltage

3.25.4.D Ground Fault Circuit Interrupters/Portable Equipment [DC EL-030
Sourcing Voltage

3.254E Ground Fault Circuit Interrupters/Portable Equipment|DC EL-030
Sourcing Voltage

3.254.F Ground Fault Circuit Interrupters/Portable Equipment|DC EL-030
Sourcing Voltage

3.254.G Ground Fault Circuit Interrupters/Portable Equipment|DC EL-030
Sourcing Voltage

3.25.5.A Portable Equipment/Power Cords EL-031

3.2.5.5.B Portable Equipment/Power Cords EL-031

3.2.5.6 Deleted *DELETED
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IRD Par. # IRD Requirement Title VDS #
3.2.6 MPLM NVR
3.2.6.1.A MPLM Electrical Power Characteristics EL-035
3.2.6.1.B MPLM Electrical Power Characteristics EL-035
3.2.6.1.C MPLM Electrical Power Characteristics EL-035
3.2.6.1.D MPLM Electrical Power Characteristics EL-035
3.2.6.1.E MPLM Electrical Power Characteristics EL-035
3.2.6.1.F MPLM Electrical Power Characteristics EL-035
3.2.6.1.G MPLM Electrical Power Characteristics EL-035
3.2.6.1.H MPLM Electrical Power Characteristics *DELETED
3.2.6.1.1 MPLM Electrical Power Characteristics *DELETED
3.2.6.2.A MPLM Electrical Power Interface EL-036
3.2.6.2.B MPLM Electrical Power Interface EL-036
3.2.6.2.C MPLM Electrical Power Interface EL-036
3.2.6.2.D MPLM Electrical Power Interface EL-036
3.2.6.2.E MPLM Electrical Power Interface EL-036
3.2.6.2.F MPLM Electrical Power Interface EL-036
3.2.6.2.1.A MPLM UIP Connector and Pin Assignments NVR
3.2.6.2.1.B MPLM UIP Connector and Pin Assignments EL-037
3.2.6.2.1.C MPLM UIP Connector and Pin Assignments EL-037
3.2.6.2.2 Compatibility with RPC Soft Start/Stop in MPLM EL-037
3.2.6.2.3.A MPLM Surge Current EL-037
3.2.6.2.3.B MPLM Surge Current EL-037
3.2.6.2.3.C MPLM Surge Current EL-037
3.2.6.2.3.D MPLM Surge Current EL-037
3.2.6.24 MPLM Reverse Energy/Current EL-037
3.2.6.2.5 MPLM Payload Trip Ratings EL-037
3.2.6.3.A MPLM Electrical Power Consumer Constraints EL-038
3.2.6.3.B MPLM Electrical Power Consumer Constraints EL-038
3.2.6.3.C MPLM Electrical Power Consumer Constraints EL-038
3.2.6.3.D MPLM Electrical Power Consumer Constraints EL-038
3.2.6.4.A MPLM Electromagnetic Compatibility EL-039
3.2.6.4.B MPLM Electromagnetic Compatibility EL-039
3.2.6.4.C MPLM Electromagnetic Compatibility EL-039
3.2.6.4.D MPLM Electromagnetic Compatibility EL-039
3.2.6.4.E MPLM Electromagnetic Compatibility EL-039
3.2.6.4.F MPLM Electromagnetic Compatibility EL-039
3.2.6.4.G MPLM Electromagnetic Compatibility EL-039
3.2.6.4.H MPLM Electromagnetic Compatibility EL-039
3.2.6.4.1 MPLM Electromagnetic Compatibility EL-039
3.2.6.4.0 MPLM Electromagnetic Compatibility EL-039
3.2.64.1 MPLM Bonding EL-039
3.2.6.5.A MPLM Safety Requirements EL-040
3.2.6.5.B MPLM Safety Requirements EL-040
3.2.6.5.C MPLM Safety Requirements EL-040
3.2.6.5.D MPLM Safety Requirements EL-040
3.2.6.5.E MPLM Safety Requirements EL-040
3.2.6.5.F MPLM Safety Requirements EL-040
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3.3 COMMAND AND DATA HANDLING INTERFACE TITLE
REQUIREMENTS
3.3.1 General Requirements NVR
3.3.2 Word/Byte Notations, Types, And Data Transmissions Info. Only
3.3.2.1 Word/Byte Notations CD-001
3.3.2.2 Data Types CD-001
3.3.2.3.A Data Transmissions CD-001
3.3.2.3.B Data Transmissions CD-001
3.3.2.3.C Data Transmissions CD-001
3.3.3 Deleted *DELETED
3.3.4 Consultative Committee For Space Data Systems NVR
3.34.1.A CCSDS Data CD-001
3.3.4.1.B CCSDS Data CD-001
3.34.1.C CCSDS Data CD-001
3.34.1.1 CCSDS Data Packets CD-001
3.34.1.1.1 CCSDS Primary Header CD-001
3.34.1.1.2.A CCSDS Secondary Header CD-001
3.34.1.2 CCSDS Data Field CD-003
3.34.1.3 CCSDS Data Bitstream CD-003
3.3.4.1.4 CCSDS Application Process ldentification Field NVR
3.3.4.2 CCSDS Time Codes NVR
3.3.4.2.1 CCSDS Unsegmented Time CD-004
3.3.4.2.2 CCSDS Segmented Time NVR
3.35 MIL-STD-1553B Low Rate Data Link (LRDL) CD-005
3.35.1 MIL-STD-1553B Protocol NVR
3.3.5.1.1 Standard Messages CD-005
3.3.5.1.2 Commanding CD-005
3.3.5.1.3 Health and Status Data CD-005
3.3.5.1.4.B Safety Data CD-005
3.3.5.14.1 Caution And Warning NVR
3.35.14.1.1 Class 1 - Emergency NVR
3.3.5.1.4.1.2 Class 2 - Warning CD-021
3.35.1.4.13 Class 3 - Caution CD-021
3.3.5.14.1.4 Class 4 - Advisory CD-021
3.3.5.1.5 Service Requests CD-006
3.3.5.1.6 Ancillary Data NVR
3.3.5.1.7 File Transfer CD-006
3.3.5.1.8 Low Rate Telemetry CD-006
3.3.5.1.9 Defined Mode Codes CD-007
3.3.5.1.10 Implemented Mode Codes CD-007
3.3.5.1.11 Unimplemented/Undefined Mode Codes CD-008
3.3.5.1.12 lllegal Commands CD-008
3.35.2 MIL-STD-1553B Low Rate Data Link (LRDL) Interface NVR
Characteristics

3.3.5.2.1 LRDL Remote Terminal Assignment NVR
3.3.5.2.1.1 LRDL Connector/Pin Assignments NVR
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3.3.5.2.1.2.A MIL-STD-1553B Bus A Connector/Pin Assignment NVR
3.3.5.2.1.2.B MIL-STD-1553B Bus A Connector/Pin Assignment EL-007
3.3.5.2.1.2.C MIL-STD-1553B Bus A Connector/Pin Assignment EL-007
3.3.5.2.1.3.A Deleted *DELETED
3.3.5.2.1.3.B Deleted *DELETED
3.3.5.2.1.3.C Deleted *DELETED
3.3.5.2.1.4.A Remote Terminal Hardwired Address Coding CD-026
3.3.5.2.1.4.B Remote Terminal Hardwired Address Coding CD-026
3.3.5.2.14.C Remote Terminal Hardwired Address Coding CD-026
3.3.5.2.1.4.D Remote Terminal Hardwired Address Coding CD-026
3.3.5.2.1.4.E Remote Terminal Hardwired Address Coding CD-026
3.3.5.2.2 LRDL Signal Characteristics CD-009
3.3.5.2.3 LRDL Cabling EL-032
3.35.24 Multi-Bus Isolation CD-025
3.3.6 Medium Rate Data Link (MRDL) NVR
3.3.6.1 MRDL Protocol CD-010
3.3.6.1.1 Integrated Rack Protocols on the MRDL CD-010
3.3.6.1.2.A MRDL Address CD-011
3.3.6.1.2.B MRDL Address CD-011
3.3.6.1.2.C MRDL Address CD-011
3.3.6.1.3.A ISPR MRDL Connectivity CD-011
3.3.6.1.3.B ISPR MRDL Connectivity CD-011
3.3.6.1.3.C ISPR MRDL Connectivity CD-011
3.3.6.1.4.A MRDL Connector/Pin Assignments and Wire NVR

Requirements
3.3.6.1.4.B MRDL Connector/Pin Assignments and Wire EL-007
Requirements
3.3.6.14.C MRDL Connector/Pin Assignments and Wire EL-007
Requirements
3.3.6.1.4.D MRDL Connector/Pin Assignments and Wire EL-007
Requirements
3.3.6.14.1 Deleted N/A
3.3.6.1.4.2 Deleted N/A
3.3.6.1.5 MRDL Signal Characteristics CD-012
3.3.6.1.6 MRDL Cable Characteristics EL-033
3.3.6.1.6.1 Insertion Loss CD-012
3.3.6.1.6.2 Differential Characteristic Impedance CD-012
3.3.6.1.6.3 Medium Timing Jitter CD-012
3.3.7 High Rate Data Link (HRDL) NVR
3.3.7.1 Payload To High Rate Frame Multiplexer (HRFM) NVR
Protocols
3.3.7.2 HRDL Interface Characteristics NVR
3.3.7.2.1 Physical Signaling CD-013
3.3.7.2.1.1.A Physical Signaling Date Rates CD-013
3.3.7.2.1.1.B Physical Signaling Date Rates CD-013
3.3.7.2.1.1.C Physical Signaling Date Rates CD-013
3.3.7.2.2 Encoding CD-013
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3.3.7.2.3 Deleted DELETED
3.3.7.3 Integrated Rack HRDL Optical Power NVR
3.3.7.3.1 Integrated Rack HRDL Transmitted Optical Power CD-014
3.3.7.3.2 Integrated Rack HRDL Received Optical Power CD-014
3.3.7.4 HRDL Fiber Optical Cable EL-027
3.3.7.5 HRDL Fiber Optical Cable Bend Radius ME-005
3.3.7.6.A HRDL Connectors and Fiber NVR
3.3.7.6.B HRDL Connectors and Fiber EL-007
3.3.7.6.C HRDL Connectors and Fiber EL-007
3.3.7.6.D HRDL Connectors and Fiber EL-007
3.3.8 Portable Computers NVR
3.3.8.1.A Payload Laptop CD-022
3.3.8.1.B Payload Laptop CD-022
3.3.8.1.C Payload Laptop CD-022
3.3.8.1.D Payload Laptop CD-022
3.3.8.1.E Payload Laptop CD-022
3.3.8.1.F Payload Laptop CD-022
3.3.8.1.G Payload Laptop CD-022
3.3.8.1.H Payload Laptop CD-022
3.3.8.2.A PCS CD-023
3.3.8.2.B PCS CD-023
3.3.8.2.C PCS CD-023
3.3.8.2.1.A PCS to UOP Interface NVR
3.3.8.2.1.B PCS to UOP Interface NVR
3.3.8.2.2.A 760XD Laptop to Rack Interface CD-022
3.3.8.2.2.B 760XD Laptop to Rack Interface CD-022
3.3.8.2.2.C 760XD Laptop to Rack Interface CD-022
3.3.8.2.2.D 760XD Laptop to Rack Interface CD-022
3.3.8.3.A SSC CD-024
3.3.8.3.B SSC CD-024
3.3.9 UoP NVR
3.3.10 Maintenance Switch, Smoke Detector, Smoke Indicator, NVR

And Integrated Rack Fan Interfaces
3.3.10.1.A Rack Maintenance Switch (Rack Power Switch) Interface CD-015
3.3.10.1.B Rack Maintenance Switch (Rack Power Switch) Interface CD-015
3.3.10.2 Smoke Detector Interfaces CD-016
3.3.10.2.1 Analog Interface Characteristics CD-016
3.3.10.2.2 Discrete Command Built-In-Test Interface Characterigtics CD-016
3.3.10.2.3 Smoke Indicator Electrical Interfaces CD-019
3.3.10.2.4 Fan Ventilation Status Electrical Interfaces CD-019
3.3.10.3.A Rack Maintenance Switch (Rack Power Switch)/Fire NVR
Detection Support Interface Connector
3.3.10.3.B Maintenance Switch/Fire Detection Support Interface EL-034
Connector
3.3.10.3.C Maintenance Switch/Fire Detection Support Interface EL-034
Connector
3.4 Payload NTSC Video And Audio Interface Requirements NVR
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3.4.1 Payload NTSC Video Interface Requirements NVR
3.4.1.1.A Payload NTSC Optical Video Characteristics CD-017
3.4.1.1.B Payload NTSC Optical Video Characteristics CD-017
3.4.1.1.C Payload NTSC Optical Video Characteristics CD-017
3.4.1.2 NTSC Fiber Optic Video NVR
3.4.1.2.1.A Pulse Frequency Modulation NTSC Fiber Optic Videq CD-017

Characteristics
3.4.1.2.18B Pulse Frequency Modulation NTSC Fiber Optic Vided CD-017
Characteristics
3.4.1.2.2 Integrated Rack NTSC PFM Video Transmitted Opticgl CD-018
Power
3.4.1.2.3 Integrated Rack NTSC PFM Video and Sync Signal CD-018
Received Optical Power
3.4.1.2.4 Fiber Optic Cable Characteristics EL-027
3.4.1.2.5 PFM NTSC Video Fiber Optic Cable Bend Radius ME-005
3.4.1.2.6 Deleted *DELETED
3.4.1.2.7.A PFM NTSC Optical Connector/Pin Assignments NVR
3.4.1.2.7.B PFM NTSC Optical Connector/Pin Assignments EL-007
3.4.1.2.7.C PFM NTSC Optical Connector/Pin Assignments EL-007
3.4.1.3 NTSC Electrical Video Interfaces NVR
3.4.1.3.1 Cables CD-017
3.4.1.3.2 Signal Standard CD-017
3.4.1.3.3 Interface Circuit CD-017
3.4.1.34 Cross Talk CD-017
3.4.1.4.A NTSC Electrical Connector/Pin Assignments NVR
3.4.1.4.B NTSC Electrical Connector/Pin Assignments EL-007
3.4.1.4.C NTSC Electrical Connector/Pin Assignments EL-007
3.4.2 U.S. Element Audio Interface Requirements NVR
35 THERMAL CONTROL INTERFACE TITLE
REQUIREMENTS
351 INTERNAL THERMAL CONTROL SYSTEM TITLE
(ITCS) INTERFACE REQUIREMENTS
3.5.1.1.A Physical Interface NVR
3.5.1.1.B Physical Interface NVR
3.5.1.2.A ITCS Fluid Use and Charging FD-002
3.5.1.2.B ITCS Fluid Use and Charging FD-002
3.5.1.3.A On-Orbit Interface FD-003
3.5.1.3.B On-Orbit Interface FD-003
3.5.14.A Coolant Flow Rate FD-004
3.5.1.4.B Coolant Flow Rate FD-004
3.5.1.5.A Coolant Supply Temperature NVR
3.5.1.5.B Coolant Supply Temperature NVR
3.5.1.6.A Coolant Return Temperature FD-005
3.5.1.6.B Coolant Return Temperature FD-005
3.5.1.6.C Coolant Return Temperature FD-005
3.5.1.6.D Coolant Return Temperature FD-005
3.5.1.7.A Coolant Maximum Design Pressure (Moderate ST-010

Temperature Loop)
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3.5.1.7.B Coolant Maximum Design Pressure (Low Temperaturg ST-010
Loop)
3.5.1.7.C Coolant Maximum Design Pressure (MPLM Temperature ST-010
Loop)
3.5.1.8 Fail Safe Design FD-031
3.5.1.9.A Leakage FD-006
3.5.1.9.B Leakage FD-006
3.5.1.10 Quick-Disconnect Air Inclusion FD-007
3.5.1.11 Rack Front Surface Temperature FD-032
3.5.1.12 Cabin Air Heat Leak FD-008
3.5.1.13 MPLM Cabin Air Cooling FD-009
3.5.1.14.A Simultaneous Cooling FD-010
3.5.1.14.B Simultaneous Cooling FD-010
3.5.1.15 Control System Time Constant FD-011
3.5.1.16 Payload Coolant Quantity FD-012
3.5.1.17 Payload Gas Inclusion FD-013
3.6 VACUUM SYSTEM REQUIREMENTS TITLE
3.6.1 VACUUM EXHAUST SYSTEM(VES)/WASTE GAS TITLE
SYSTEM (WGS)REQUIREMENTS
3.6.1.1 VES/WGS Physical Interface NVR
3.6.1.2.A Input Pressure Limit FD-015
3.6.1.2.B Input Pressure Limit FD-015
3.6.1.2.C Input Pressure Limit FD-015
3.6.1.3 Input Temperature Limit FD-016
3.6.1.4 Input Dewpoint Limit FD-017
3.6.1.5.A Acceptable Exhaust Gases FD-018
3.6.1.5.B Acceptable Exhaust Gases FD-018
3.6.1.5.C Acceptable Exhaust Gases FD-018
3.6.1.5.D Acceptable Exhaust Gases FD-018
3.6.1.5.1.A Acceptable Gases - Initial List NVR
3.6.1.5.1.B Acceptable Gases - Initial List NVR
3.6.1.5.1.C Acceptable Gases - Initial List NVR
3.6.1.5.2 External Contamination Control FD-019
3.6.1.5.3.A Incompatible Gases FD-020
3.6.1.5.3.B Incompatible Gases FD-020
3.6.1.6 Payload Vacuum System Access Valve FD-035
3.6.2 VACUUM RESOURCE SYSTEM (VRS)/VACUUM TITLE
VENT SYSTEM (VVS) REQUIREMENTS
3.6.2.1 VRS/VVS Physical Interface NVR
3.6.2.2.A Input Pressure Limit FD-022
3.6.2.2.B Input Pressure Limit FD-022
3.6.2.2.C Input Pressure Limit FD-022
3.6.2.3 VRS/VVS Through-Put Limit FD-023
3.6.2.4 Acceptable Gases NVR
3.7 PRESSURIZED GASES INTERFACE TITLE
REQUIREMENTS
3.7.1 NITROGEN INTERFACE REQUIREMENTS TITLE
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3.7.1.1 Nitrogen Interface Control FD-024
3.7.1.2 Nitrogen Interface MDP FD-025
3.7.1.3 Nitrogen Interface Temperature FD-026
3.7.1.4 Nitrogen Leakage FD-027
3.7.1.5 Nitrogen Physical Interface NVR
3.7.2 ARGON INTERFACE REQUIREMENTS TITLE
3.7.2.1 Argon Interface Control FD-024
3.7.2.2 Argon Interface MDP FD-025
3.7.2.3 Argon Interface Temperature FD-026
3.7.2.4 Argon Leakage FD-027
3.7.2.5 Argon Physical Interface NVR
3.7.3 CARBON DIOXIDE INTERFACE TITLE

REQUIREMENTS
3.7.3.1 Carbon Dioxide Interface Control FD-024
3.7.3.2 Carbon Dioxide Interface MDP FD-025
3.7.3.3 Carbon Dioxide Interface Temperature FD-026
3.7.3.4 Carbon Dioxide Leakage FD-027
3.7.3.5 Carbon Dioxide Physical Interface NVR
3.7.4 HELIUM INTERFACE REQUIREMENTS TITLE
3.74.1 Helium Interface Control FD-024
3.74.2 Helium Interface MDP FD-025
3.7.4.3 Helium Interface Temperature FD-026
3.7.4.4 Helium Leakage FD-027
3.7.4.5 Helium Physical Interface NVR
3.7.5 Pressurized Gas Systems FD-028
3.7.6 Manual Valves ME-048
3.8 PAYLOAD SUPPORT SERVICES INTERFACES TITLE

REQUIREMENTS
3.8.1 Potable Water NVR
3.8.1.1 Potable Water Interface Connection NVR
3.8.1.2 Potable Water Interface Pressure FD-029
3.8.1.3.A Potable Water Use FD-030
3.8.1.3.B Potable Water Use FD-030
3.8.2 Fluid System Servicer ME-049
3.9 ENVIRONMENT INTERFACE REQUIREMENTS TITLE
3.9.1 ATMOSPHERE REQUIREMENTS TITLE
3.9.1.1 Pressure *SAFETY
3.9.1.2 Temperature *SAFETY
3.9.1.3 Humidity EN-001
3.9.2 INTEGRATED RACK USE OF CABIN TITLE

ATMOSPHERE
3.9.2.1.A Active Air Exchange EN-002
3.9.2.1.B Active Air Exchange EN-002
3.9.2.2 Oxygen Consumption EN-003
3.9.2.3 Chemical Releases *SAFETY
3.9.3 RADIATION REQUIREMENTS TITLE
3.9.3.1 Integrated Rack Contained or Generated lomjzin *SAFETY
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Radiation
3.9.3.2 lonizing Radiation Dose NVR
3.9.3.3 Single Event Effect (SEE) lonizing Radiation EN-004
3.9.3.4 Lab Window Rack Location Radiation Requirements NVR
3.9.34.1 Window Rack Infrared Radiation Requirements EN-007
3.9.3.4.2 Window Rack Ultraviolet Radiation Requirements EN-007
3.9.4 Additional Environmental Conditions NVR
3.10 FIRE PROTECTION INTERFACE TITLE
REQUIREMENTS
3.10.1 Fire Prevention *SAFETY
3.10.2 Payload Monitoring And Detection Requirements NVR
3.10.2.1 SMOKE DETECTION TITLE
3.10.2.1.1.A Smoke Detector ME-052
3.10.2.1.1.B Smoke Detector ME-052
3.10.2.1.2 Force Air Circulation Indication ME-052
3.10.2.1.3.A Fire Detection Indicator ME-054
3.10.2.1.3.B Fire Detection Indicator ME-054
3.10.2.2 PARAMETER MONITORING TITLE
3.10.2.2.1 Parameter Monitoring Use ME-054
3.10.2.2.2 PARAMETER MONITORING RESPONSE TITLE
3.10.2.2.2.1.A Parameter Monitoring in Subrack CD-020
3.10.2.2.2.1.B Parameter Monitoring in Subrack CD-020
3.10.2.2.2.2.A Parameter Monitoring in Integrated Rack CD-020
3.10.2.2.2.2.B Parameter Monitoring in Integrated Rack CD-020
3.10.3 Fire Suppression NVR
3.10.3.1.A Portable Fire Extinguisher M5
3.10.3.1.B Portable Fire Extinguisher MBS
3.10.3.2 Fire Suppression Access Port Accessibility ME-055
3.10.3.3 Fire Suppressant Distribution ME-055
3.10.34 Deleted *DELETED
3.10.34.1 Deleted N/A
3.10.3.4.2 Deleted N/A
3.10.4.A Labeling ME-055
3.10.4.B Labeling ME-054
3.11 MATERIALS AND PARTS INTERFACE TITLE
REQUIREMENTS
3.11.1 Materials and Parts Use and Selection *SAFETY
3.11.1.1 Commercial Parts *SAFETY
3.11.2.A Fluids MP-001
3.11.2.B Fluids MP-001
3.11.2.C Fluids MP-001
3.11.3 Cleanliness MP-002
3.11.4 Fungus Resistant Material NB3
3.12 HUMAN FACTORS INTERFACE TITLE

REQUIREMENTS
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3.12.1.A Strength Requirements ST-005
3.12.1.B Strength Requirements ST-005
3.12.2 BODY ENVELOPE AND REACH ACCESSIBILITY TITLE
3.12.2.1 Adequate Clearance ME-021
3.12.2.2.A Accessibility ME-021
3.12.2.2.B Accessibility ME-021
3.12.2.3 Full Size Range Accommodation ME-006
3.12.3 HABITABILITY TITLE
3.12.3.1 HOUSEKEEPING TITLE
3.12.3.1.1 Closures and Covers ME-007
3.12.3.1.2.A Built-In Control ME-008
3.12.3.1.2.B Built-In Control ME-008
3.12.3.1.2.C Deleted *DELETED
3.12.3.1.3 Deleted *DELETED
3.12.3.14 Deleted *DELETED
3.12.3.1.5 One-Handed Operation ME-009
3.12.3.1.6 Deleted *DELETED
3.12.3.2 Touch Temperature *SAFETY
3.12.3.2.1 Continuous/Incidental Contact - High Temperature *SAFETY
3.12.3.2.2 Continuous/Incidental Contact - Low Temperature *SAFETY
3.12.3.3 Acoustic Requirements NVR
3.12.3.3.1.A Continuous Noise Limits - Integrated Rack Whose Sujp- EN-006

rack Equipment Will Not Be Changed Out
3.12.3.3.1.B Continuous Noise Limits - Integrated Rack Whose Sub- EN-006

rack Equipment Will Be Changed Out
3.12.3.3.1.C Continuous Noise Limits - Independently Operated EN-006

Equipment
3.12.3.3.2 Intermittent Noise Limits EN-006
3.12.3.4.A Lighting Design ME-043
3.12.3.4.B Lighting Design ME-043
3.12.3.4.C Lighting Design ME-043
3.12.3.4.D Lighting Design ME-043
3.12.3.4.E Lighting Design ME-043
3.124 STRUCTURAL/MECHANICAL INTERFACES TITLE
3.12.4.1 Deleted *DELETED
3.12.4.1.1 Deleted *DELETED
3.12.4.2 PAYLOAD HARDWARE MOUNTING TITLE
3.12.4.2.1 Equipment Mounting ME-011
3.12.4.2.2 Drawers and Hinged Panels ME-012
3.12.4.2.3 Deleted *DELETED
3.12.4.2.4 Deleted *DELETED
3.12.4.2.5 Alignment ME-013
3.12.4.25.1 Deleted *DELETED
3.12.4.2.6 Slide-out Stops ME-002
3.12.4.2.7 Push-Pull Forces ST-006
3.12.4.2.8 Access ME-042
3.12.4.2.8.1.A Covers ME-007
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3.12.4.2.8.1.B Covers ME-007
3.12.4.2.8.2 Self-Supporting Covers ME-007
3.12.4.2.8.3 Deleted *DELETED
3.12.4.2.8.4 Uniqgue Tools ME-016
3.12.4.3 CONNECTORS TITLE
3.12.4.3.1 One-Handed Operation ME-017
3.12.4.3.2.A Accessibility ME-018
3.12.4.3.2.B Accessibility ME-018
3.12.4.3.3.A Ease of Disconnect ME-017
3.12.4.3.3.B Ease of Disconnect ME-017
3.12.4.3.4 Indication of Pressure/Flow ME-050
3.12.4.3.5 Self Locking ME-017
3.12.4.3.6.A Connector Arrangement ME-018
3.12.4.3.6.B Connector Arrangement ME-018
3.12.4.3.7 Arc Containment EL-026
3.12.4.3.8 Connector Protection ME-019
3.12.4.3.9 Connector Shape ME-019
3.12.4.3.10 Fluid and Gas Line Connectors FD-001
3.12.4.3.11.A Alignment Marks or Guide Pins ME-020
3.12.4.3.11.B Deleted *DELETED
3.12.4.3.12.A Coding ME-020
3.12.4.3.12.B Coding ME-020
3.12.4.3.13 Pin Identification EL-007
3.12.4.3.14 Orientation ME-020
3.12.4.3.15.A Hose/Cable Restraints ME-022
3.12.4.3.15.B Hose/Cable Restraints ME-022
3.12.4.3.15.C Hose/Cable Restraints NVR
3.12.4.3.15.D Hose/Cable Restraints ME-022
3.12.4.4 FASTENERS TITLE
3.12.4.4.1 Non-Threaded Fastener Status Indication ME-023
3.12.4.4.2 Mounting Bolt/Fastener Spacing ME-024
3.12.4.4.3 Deleted *DELETED
3.12.4.4.4.A Multiple Fasteners ME-025
3.12.4.4.4.B Deleted *DELETED
3.12.4.4.5 Captive Fasteners ME-026
3.12.4.4.6.A Quick Release Fasteners ME-026
3.12.4.4.6.B Quick Release Fasteners ME-026
3.12.4.4.7 Threaded Fasteners ME-026
3.12.4.4.8.A Over Center Latches ME-027
3.12.4.4.8.B Over Center Latches ME-027
3.12.4.4.8.C Over Center Latches ME-027
3.12.4.4.9 Winghead Fasteners ME-026
3.12.4.4.10 Deleted *DELETED
3.12.4.4.11.A Fastener Head Type ME-028
3.12.4.4.11.B Fastener Head Type ME-028
3.12.4.4.11.C Fastener Head Type ME-028
3.12.4.4.12 One-Handed Actuation ME-029
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3.12.4.4.13 Deleted *DELETED
3.12.4.4.14 Access Holes ME-024
3.12.5 CONTROLS AND DISPLAYS TITLE
3.12.5.1 Controls Spacing Design Requirements ME-030
3.12.5.2 ACCIDENTAL ACTUATION TITLE
3.12.5.2.1.A Protective Methods ME-031
3.12.5.2.1.B Protective Methods ME-031
3.125.2.1.C Protective Methods ME-031
3.12.5.2.1.D Protective Methods ME-031
3.12.5.2.1.E Protective Methods ME-031
3.12.5.2.1.F Protective Methods ME-031
3.12.5.2.1.G Protective Methods ME-031
3.12.5.2.2 Noninterference ME-030
3.12.5.2.3 Dead-Man Controls *SAFETY
3.12.5.2.4 Barrier Guards ME-030
3.12.5.2.5 Recessed Switch Protection ME-031
3.12.5.2.6 Deleted *DELETED
3.12.5.2.7 Position Indication ME-032
3.12.5.2.8 Hidden Controls ME-031
3.12.5.2.9 Hand Controllers ME-031
3.12.5.3.A Valve Controls ME-033
3.12.5.3.B Valve Controls ME-033
3.12.5.3.C Valve Controls ME-033
3.12.5.3.D Valve Controls ME-033
3.12.5.3.E Valve Controls ME-033
3.12.5.4 Toggle Switches ME-034
3.12.6 Restraints and Mobility Aids ME-035
3.12.6.1.A Stowage Drawer Contents Restraints ME-036
3.12.6.1.B Stowage Drawer Contents Restraints ME-036
3.12.6.1.C Stowage Drawer Contents Restraints ME-036
3.12.6.2.A Stowage and Equipment Drawers/Trays ME-027
3.12.6.2.B Stowage and Equipment Drawers/Trays ME-027
3.12.6.3 Captive Parts ME-036
3.12.6.4 HANDLE AND GRASP AREA DESIGN TITLE

REQUIREMENTS

3.12.6.4.1 Handles and Restraints ME-037
3.12.6.4.2 Deleted *DELETED
3.12.6.4.3 Handle Location/Front Access ME-037
3.12.6.4.4 Handle Dimensions ME-037
3.12.6.4.5.A Non-Fixed Handles Design Requirements ME-037
3.12.6.4.5.B Non-Fixed Handles Design Requirements ME-037
3.12.6.4.5.C Non-Fixed Handles Design Requirements ME-037
3.12.7 Identification Labeling ME-057
3.12.7.1 Introduction *DELETED
3.12.7.2 Function Considerations NVR
3.12.7.3 Deleted *DELETED
3.12.7.4 Deleted *DELETED
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TABLE 4-1 IRD TRACEABILITY MATRIX

IRD Par. # IRD Requirement Title VDS #
3.12.75 LABEL DESIGN REQUIREMENTS TITLE
3.12.7.5.1 Deleted *DELETED
3.12.7.5.2.A Deleted *DELETED
3.12.7.5.2.B Deleted *DELETED
3.12.7.5.3.A Deleted *DELETED
3.12.7.5.3.B Deleted *DELETED
3.12.7.5.3.C Deleted *DELETED
3.12.7.5.3.D Deleted *DELETED
3.12.7.5.3.E Deleted *DELETED
3.12.7.5.4.A Deleted *DELETED
3.12.7.5.4.B Deleted *DELETED
3.12.7.5.4.C Deleted *DELETED
3.12.7.5.4.D Deleted *DELETED
3.12.7.5.4.E Deleted *DELETED
3.12.7.5.5 Deleted *DELETED
3.12.7.5.6.A Deleted *DELETED
3.12.7.5.6.B Deleted *DELETED
3.12.7.5.6.C Deleted *DELETED
3.12.7.5.6.D Deleted *DELETED
3.12.7.5.7 Deleted TITLE
3.12.7.5.7.1.A Deleted *DELETED
3.12.7.5.7.1.B Deleted *DELETED
3.12.7.5.7.1.C Deleted *DELETED
3.12.7.5.8 Deleted *DELETED
3.12.7.5.9.A Deleted *DELETED
3.12.7.5.9.B Deleted *DELETED
3.12.7.5.9.C Deleted *DELETED
3.12.7.5.9.D Deleted *DELETED
3.12.7.5.10.A Deleted *DELETED
3.12.7.5.10.B Deleted *DELETED
3.12.7.5.10.C Deleted *DELETED
3.12.7.5.10.D Deleted *DELETED
3.12.7.5.11.A Deleted *DELETED
3.12.7.5.11.B Deleted *DELETED
3.12.7.5.11.C Deleted *DELETED
3.12.7.5.11.D Deleted *DELETED
3.12.7.5.11.E Deleted *DELETED
3.12.7.5.11.F Deleted *DELETED
3.12.7.5.12 Deleted *DELETED
3.12.7.5.13.A Deleted *DELETED
3.12.7.5.13.B Deleted *DELETED
3.12.7.6.A Deleted *DELETED
3.12.7.6.B Deleted *DELETED
3.12.7.6.C Deleted *DELETED
3.12.8 Color ME-047
3.12.9 Crew Safety *SAFETY
3.12.9.1.A Electrical Hazards *NVR
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TABLE 4-1 IRD TRACEABILITY MATRIX

IRD Par. # IRD Requirement Title VDS #
3.12.9.1.B Electrical Hazards *EL-041
3.12.9.1.C Electrical Hazards *EL-041
3.12.9.1.D Electrical Hazards *EL-041
3.129.1.E Electrical Hazards *EL-041
3.12.9.1.1 Mismatched ME-019
3.12.9.1.2 Deleted *DELETED
3.12.9.1.3 Deleted *DELETED
3.12.9.1.4 Overload Protection NVR
3.12.9.1.4.1 Device Accessibility EL-013
3.12.9.1.4.2 Extractor-Type Fuse Holder EL-013
3.12.9.1.4.3 Overload Protection Location EL-013
3.129.1.4.4 Overload Protection Identification EL-013
3.12.9.1.45 Automatic Restart Protection EL-013
3.12.9.1.5 Deleted *DELETED
3.12.9.1.5.1 Deleted *DELETED
3.12.9.2 Sharp Edges and Corners Protection *SAFETY
3.12.9.3 Holes ME-007
3.12.9.4 Latches ME-027
3.12.95 Screws and Bolts ME-026
3.12.9.6 Securing Pins ME-053
3.12.9.7 Levers, Cranks, Hooks, and Controls ME-053
3.12.9.8 Burrs ME-053
3.12.9.9.A Locking Wires ST-009
3.12.9.9.B Locking Wires ST-009
3.12.9.10.A Audio Device Displays ME-044
3.12.9.10.B Deleted *DELETED
3.12.9.10.C Audio Device Displays ME-044
3.12.9.10.D Audio Device Displays ME-044
3.12.9.11 Deleted *DELETED
3.12.9.12 Egress *SAFETY
3.12.10 Payload In-Flight Maintenance ME-003
3.12.11 Deleted *DELETED

* The IRD requirements that have “SAFETY” in the VDS number column are included for the
completeness of the design requirements. It is the responsibility of each PD to address these
requirements through the PSRP.

** The IRD requirements that have “DELETED” in the VDS number column is requirements that have
been deleted from SSP 57000.
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification ( SOIV), * Used in PEI Stage Analysis (page 4-47)
Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
ST-001 |Structural - {4.3.1.1.3 (A,B,E,F) Loads A Data Cert L-22 FI L-13 Final Cert Delivery
Structural | Requirement (A) Data Cert L-12 L-12 depends on VLA
Strength 4.3.1.1.5.A Safety Critical Structures Data Cert L-5 L-5 availability/modal
Req. survey tests
ST-002 |Structural - {4.3.1.1.3.D Loads Requirement (A) A Data Cert L-12 Fl L-12
Crew- 4.3.1.1.5.A Safety Critical Structures
Applied Req.
Loads
ST-003 |Structural - [4.3.1.1.2.B MPLM Interfaces (A) A CoC L-6 FI L-6
On-Orbit 4.3.1.1.4.B Rack Requirement (A)
Depress/Re |4.3.1.1.4.K Rack Requirement (A)
press 4.3.1.1.5.A Safety Critical Structures
Req.
ST-004 |Structural - |4.3.1.1.4.C Rack Requirement (A) A&T FEM L-18 F L-13
Natural 4.3.1.1.5.A Safety Critical Structures Verif. FEM L-11 L-10
Frequency |Regq.
ST-005 |Structural - [4.3.12.1.(A-B) Strength Requirement D CoC L-6 Fl L-6
Human (AorD)
Factor
Strength
Requireme
nt
ST-006 |Structural - [4.3.12.4.2.7 Push-Pull Forces (A) A CoC L-6 F L-6
Push-Pull
Forces
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification ( SOIV), * Used in PEI Stage Analysis (page 4-47)
Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)

ST-007 |Structural - [4.3.1.1.1.D GSE Interfaces (A&T) A&T CoC L-5 F L-5
Ground
Transportat
ion Loads

ST-008 |Structural - [4.3.1.1.5.A Safety Critical Structures A&l Fracture L-22 F L-13
Fracture Req. Control Plan
Control Data Cert L-12 L-10

ST-009 |Structural - |4.3.1.1.5.A Safety Critical Structures A&l CoC L-6 FI L-6
Securing of |Req.

Threaded |4.3.12.9.9.A Locking Wires (A)
Fasteners [4.3.12.9.9.B Locking Wires (1)

ST-010 |Structural -|4.3.1.1.5.A Safety Critical Structures A&T SRl L-22 F L-13
Pressurized | Req. SR L-12 L-10
Systems 4.3.5.1.7 (A) Coolant Maximum

Design Pressure (A&T)

ST-011 |Structural - |4.3.1.1.2.E MPLM Interfaces (A) A Data Cert L-12 F L-12 Supported by ISS
MPLM Data Cert L-5 L-5 analysis.
Interfaces Final Cert Delivery

depends on
VLA/modal survey
tests

ME-001 |Mechanical |4.3.1.1.4.A Rack Requirements A&D Data Cert L-7 *FI L-7
- Weight (A&T)
and CG

ME-002 | Mechanical |4.3.12.4.2.6 Slide-Out Stops (A or D D CoC L-6 F L-6
- orl)

Mechanical
Stops
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification (

SOIV), * Used in PEI Stage Analysis (page 4-47)

Number

Title

IRD Section 4 Number(s), Title(s),
and Method(s)

MSG
Method

Verification
Data

Required
Submittal

SOV

MSG
Submittal
Date

*Hazard
Number
(original)

Remark

ME-003

Mechanical
- Payload
In-Flight
Maintenanc
e

4.3.12.10 Payload In-Flight
Maintenance (A)

CoC

L-6

Fl

L-6

ME-004

Mechanical
Launch/Lan
ding
Umbilical
Restraint

4.3.1.1.3.C Loads Requirements (I)

CoC

ME-005

Mechanical
- Fiber
Optical
Cable Bend
Radius

4.3.4.1.2.5 PFM NTSC Video Fiber
Optic Cable Bend Radius (1)

CoC

ME-006

Mechanical
- Full Size
Range
Accommod
ation

4.3.12.2.3 Full Size Range
Accommodation (A)

CoC

L-6

Fl

ME-007

Mechanical
- Closures
and Covers

4.3.12.3.1.1 Closures and Covers
(N(CR)

4.3.12.4.2.8.1.(A,B) Covers (A)
4.3.12.4.2.8.2 Self-Supporting
Covers (A)

4.3.12.9.3 Holes (A&l)

A&l

CoC

L-6

Fl

L-6
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification ( SOIV), * Used in PEI Stage Analysis (page 4-47)
Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
ME-008 | Mechanical |4.3.12.3.1.2.A Built-In Controls (I) D&l CoC L-6 Fl L-6
- Built-In 4.3.12.3.1.2.B Built-In Controls (A or
Controls D)(CR)
ME-009 |Mechanical |4.3.12.3.1.5 One-Handed Operation D CoC L-6 FI L-6
- One- (D)(CR)
Handed
Cleaning
Operations
ME-011 |Mechanical |4.3.12.4.2.1 Equipment Mounting (A D CoC L-6 Fl L-6
- or D)(CR)
Equipment
Mounting
ME-012 |Mechanical |4.3.12.4.2.2 Drawers and Hinged A CoC L-6 F L-6
- Drawers |Panels (A)
and Hinged
Panels
ME-013 |Mechanical |4.3.12.4.2.5 Alignment (A) A CoC L-6 F L-6
- Alignment
ME-014 |Mechanical |4.3.1.1.6.2 Umbilical Physical Mate D CoC L-6 F L-6
- Umbilical [(D)
Restraint
ME-016 |Mechanical [4.3.12.4.2.8.4 Unique Tools (A) A CoC L-6 Fl L-6
- Unique
Tools
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification (

SOIV), * Used in PEI Stage Analysis (page 4-47)

Number

Title

IRD Section 4 Number(s), Title(s),
and Method(s)

MSG
Method

Verification
Data

Required
Submittal

SOV

MSG
Submittal
Date

*Hazard
Number
(original)

Remark

ME-017

Mechanical
- Connector
Mating/De
mating

4.3.12.4.3.1 One-Handed
Operation(A or D)(CR)
4.3.12.4.3.3 (A-B) Ease of
Disconnect (A)

4.3.12.4.3.5 Self-Locking (A)

A&D

CoC

L-6

Fl

L-6

ME-018

Mechanical
- Connector
Arrangeme
nt and

Accessibilit

y

4.3.12.4.3.2.(A-B) Accessibility (A or
D) (A-CR)

4.3.12.4.3.6.(A-B) Conn.
Arrangement (1)(CR)

A&l&D

CoC

Fl

ME-019

Mechanical
- Connector
Protection
and Shape

4.3.12.4.3.8 Connector Protection (A)
4.3.12.4.3.9 Connector Shape (A)
4.3.12.9.1.1 Mismatched (D or I)

A&l

CoC

Fl

ME-020

Mechanical
Alignment,
Coding,
and
Orientation

4.3.12.4.3.11.A Align. Marks or
Guide Pins (I)(CR)
4.3.12.4.3.12.(A-B) Coding (1)(CR)
4.3.12.4.3.14 Orientation (A)

A&l

CoC

L-6

Fl

L-6

ME-021

Mechanical
- Physical
Interferenc
e

4.3.1.1.4.E Rack Requirements ()
4.3.1.1.4.1 Rack Requirements (A)
4.3.1.1.4.L Rack Requirements (A)
4.3.12.2.1 Adequate Clearance (A or
D)

4.3.12.2.2.(A-B) Accessibility (A or
D)(CR)

A&D&l

CoC

L-6
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification ( SOIV), * Used in PEI Stage Analysis (page 4-47)
Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
ME-022 | Mechanical [4.3.12.4.3.15.(A,B&D)Hose/Cable I CoC L-6 F L-6
- Restraints (I)(CR)
Hose/Cable
Restraints
ME-023 |Mechanical |4.3.12.4.4.1 Non-Threaded Fastener I CoC L-6 FI L-6
- Status Indication (D or I)(CR)
Engageme
nt Status
Indication
ME-024 |Mechanical |4.3.12.4.4.2 Mounting Bolt/Fastener I CoC L-6 Fl L-6
- Mounting |[Spacing (I)
Bolt/Fasten (4.3.12.4.4.14 Access Holes (1)
er Spacing
and Tool
Clearance
ME-025 |Mechanical |4.3.12.4.4.4.A Multiple Fasteners I CoC L-6 Fl L-6
- Multiple (D(CR)
Fasteners
ME-026 | Mechanical |4.3.12.4.4.5 Captive Fasteners (A) A&l CoC L-6 FI L-6
- Fasteners |4.3.12.4.4.6.(A-B) Quick Release
Fasteners (I)(CR)
4.3.12.4.4.7 Threaded Fasteners
(N(CR)
4.3.12.4.4.9 Winghead Fasteners
(N(CR)
4.3.12.9.5 Screws and Bolts (A&l)
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification ( SOIV), * Used in PEI Stage Analysis (page 4-47)
Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
ME-027 |Mechanical [4.3.12.4.4.8 (A-C) Over Center I CoC L-6 Fl L-6
- Latches Latches ()(CR)
4.3.12.6.2 (A-B) Stow and Equip.
Drawers/Trays (I)(CR)
4.3.12.9.4 Latches (1)
ME-028 |Mechanical |4.3.12.4.4.11.(A-C) Fastener Head I CoC L-6 Fl L-6
- Fastener |Type (D(CR)
Head Type
ME-029 |Mechanical |4.3.12.4.4.12 One-Handed Actuation D CoC L-6 FI L-6
- One- (A or D)(CR)
Handed
Fastener
Actuation
ME-030 |Mechanical |4.3.12.5.1 Controls Spacing Design I CoC L-6 Fl L-6
- Controls  |Requirements (1)
Spacing 4.3.12.5.2.2 Noninterference (I)(CR)
Design 4.3.12.5.2.4 Barrier Guards ()
ME-031 |Mechanical |4.3.12.5.2.1 Protective Methods I CoC L-6 FI L-6
- Accidental | (I)(CR)
Actuation |4.3.12.5.2.5 Recessed Switch
Protection | Protection (1)
4.3.12.5.2.8 Hidden Controls (1)
4.3.12.5.2.9 Hand Controllers (1)(CR)
ME-032 |Mechanical |4.3.12.5.2.7 Position Indication I CoC L-6 FI L-6
- Position | (I)(CR)
Indication
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification ( SOIV), * Used in PEI Stage Analysis (page 4-47)
Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
ME-033 | Mechanical |4.3.12.5.3.(A-E) Valve Controls I CoC L-6 Fl L-6
- Valve (D(CR)
Controls
ME-034 |Mechanical |4.3.12.5.4 Toggle Switch (I) I CoC L-6 Fl L-6
- Toggle
Switch
Dimensions
ME-035 |Mechanical |4.3.12.6 Restraint and Mobility Aids D CoC L-6 F L-6
- Restraint |(A or D)
and Mobility
Aids
ME-036 |Mechanical |4.3.12.6.1.A Stowage Drawer A&D&l CoC L-6 Fl L-6
- Captive Contents Restraints. (A&l) (CR)
Parts 4.3.12.6.1.B Stowage Drawer
Contents Restraints. (D) (CR)
4.3.12.6.1.C Stowage Drawer
Contents Restraints. (D) (CR)
4.3.12.6.3 Captive Parts (1) (CR)
ME-037 |Mechanical |4.3.12.6.4.1 Handles and Restraints | A&D&lI CoC L-6 FI L-6
-Handles |(Dorl) (CR)
4.3.12.6.4.3 Handle Location/Front
Access () (CR)
4.3.12.6.4.4 Handle Dimensions (D)
4.3.12.6.4.5.A Non-Fixed Handles
Design Req. (A&D)
4.3.12.6.4.5.B Non-Fixed Handles
Design Req. (D)
4.3.12.6.4.5.C Non-Fixed Handles
Design Req. (1&D)
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification ( SOIV), * Used in PEI Stage Analysis (page 4-47)
Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
ME-042 | Mechanical |4.3.12.4.2.8 Access (A or D) (CR) D CoC L-6 F L-6
- ORU
Accessibilit
y
ME-043 | Mechanical [4.3.12.3.4.A Lighting Design (I or T) |A&D&I&T CoC L-6 Fl L-6
- Lighting |4.3.12.3.4.B Lighting Design (T)
Design 4.3.12.3.4.C Lighting Design (D)
(CR)
4.3.12.3.4.D Lighting Design (D)
4.3.12.3.4.E Lighting Design (A or T)
ME-044 | Mechanical |4.3.12.9.10.(A,C,D) Audio Device A&D CoC L-6 I L-6 Data will be
- Audio Displays (A&D) supplied
Device separately by
Displays experiments that
have been
identified to meet
this requirement.
ME-046 |Mechanical |4.3.1.1.2.A MPLM Interfaces () I CoC L-6 F L-6
Mechanical
Attachment
Points
ME-047 | Mechanical |4.3.12.8 Color (1) I CoC L-6 F L-6
- Color
ME-048 | Mechanical |4.3.7.6 Manual Valves (1) I CoC L-6 F L-6
- Manual
Valves
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification ( SOIV), * Used in PEI Stage Analysis (page 4-47)

Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark

and Method(s) Method Data Submittal Submittal Number
Date (original)

ME-051 | Mechanical |4.3.1.1.1.A GSE Interfaces (A&l) A&D&I CoC L-6 F L-6
- GSE 4.3.1.1.1.C GSE Interfaces (D)

Interfaces

ME-052 |Mechanical |4.3.10.2.1.1.A Smoke Detection (I) D&I&T A: CoC L-12 F I: L-13
- Smoke 4.3.10.2.1.1.B Smoke Detection D: L-12
Detection [ (D&l) B: CoC L-12 T:L-10

4.3.10.2.1.2 Forced Air Circulation
Indication (T)

ME-053 | Mechanical |4.3.12.9.6 Securing Pins (A) A&l CoC L-6 FI L-6
- Burrs and |4.3.12.9.7 Levers, Cranks, Hooks, &

Protrusions | Controls (A&l)
4.3.12.9.8 Burrs ()

ME-054 | Mechanical |4.3.10.2.1.3.A Fire Detection A&l D: Dwg of L-12 *F L-12 Using ISS supplied
- Fire Indicator(1&T) FDI L-6 L-6 Light; ESA test will
Detection |4.3.10.2.1.3.B Fire Detection A, B, C: CoC be of light function
Indicator Indicator (1) only. Boeing test
and 4.3.10.2.2.1 Parameter Monitoring verification will be
Parameter [Use (A&l) supplied.
Monitoring [4.3.10.4.B Labeling (I)

ME-055 |Mechanical |4.3.10.3.1 (A-B) Portable Fire A&D&l | A, B, D: CoC L-6 *FI L-10
- Fire Extinguisher (A&l) B: Dwgs L-12 L-13
Suppressio |4.3.10.3.2 Fire Suppression Access C: Analysis L-6 L-6
n Access Port Access. (D) (CR)

Hole 4.3.10.3.3 Fire Suppressant
Distribution (A or T)
4.3.10.4.A Labeling (1)
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification ( SOIV), * Used in PEI Stage Analysis (page 4-47)
Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
ME-056 | Mechanical |[4.3.1.1.6.1 Connector Physical Mate D CoC L-6 F L-6
- (D)
Connector
Physical
Mating
ME-057 |Mechanical |4.3.12.7 |dentification Labeling (1) I CoC L-6 *FI L-6
Identificatio
n Labeling
ME-059 |Mechanical |4.3.1.1.7 (A-B) On-Orbit Payload | &D |Prelim. Data L-20 *F L-13 MSFC input
— Payload |Protrusions (I & D) Cert L-12 L-13 required for PCS
Protrusions [4.3.1.1.7.1 On-Orbit Permanent Updated
Protrusions (1) Data Cert L-6 L-6
4.3.1.1.7.2 (A-C) On-Orbit Semi- CoC
Permanent Protrusions (I & D)
4.3.1.1.7.3 (A-B) On-Orbit
Temporary Protrusions (I & D)
4.3.1.1.7.4 On-Orbit Momentary
Protrusions (D)
4.3.1.1.7.5 On-Orbit Protrusions for
Keep Alive Payloads (1)
EL-001 |(Electrical - |4.3.2.1.1.1 Interface B (T) T CoC L-6 Fl L-6 120 vDC
Steady- Investigation
State power only
Voltage
Characteris
tics
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Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
EL-002 |Electrical - |4.3.2.1.2.1 Ripple Voltage and Noise A Data Cert L-12 *FI L-10 120 vDC
Ripple (A) Investigation
Voltage 4.3.2.1.2.2 Ripple Voltage Spectrum power only
Characteris |(A)
tics, Noise,
and
Spectrum
EL-003 [Electrical - [4.3.2.1.3.1 Interface B (A or T) T CoC L-6 FI L-6 120 vDC
Transient Investigation
Voltages power only
EL-004 |Electrical - |4.3.2.1.3.3 Fault Clearing and A CoC L-6 FI L-6 120 vDC
Fault Protection (A) Investigation
Clearing power only
and
Protection
EL-005 [Electrical - [4.3.2.1.3.4(A,B) Non-Normal Voltage A CoC L-6 Fl L-6 120 vDC
Non- Range(A) Investigation
Normal power only
Voltage
Range
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Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
EL-007 |Electrical - [4.3.2.2.1 (B,C,F) UIP Connectors D&l CoC L-6 Fl L-6
ulP and Pin Assignments (1)
Connectors (4.3.3.5.2.1.2 (B-C) MIL-STD-1553B
and Pin Bus A Connector/Pin Assignments (1)
Assignment [4.3.3.6.1.4 (B-D) MRDL
S Connector/Pin  Assign. (1)
4.3.4.1.2.7.(B&C) PFM NTSC Optical
Connector/Pin Assignment (D&I)
4.3.4.1.4.(B&C) NTSC Electrical
Connector/Pin Assignments (D&I)
4.3.12.4.3.13 Pin Identification (1)
(CR)
EL-009 |Electrical - |4.3.2.2.3 Compatibility with Soft T CoC L-6 F L-6
Compatibilit | Start/Stop RPC (T)
y with Soft
Start/Stop
RPC
EL-010 |[Electrical - [4.3.2.2.4 Surge Current (A&T) A&T Analysis L-12 *FI A: L-10 120 VvDC
Surge Report L-12 T:L-10 Investigation
Current Test Report power only
EL-011 |Electrical - [4.3.2.2.5 Reverse Energy/Current A Data Cert L-20 *FI L-13 120 vDC
Reverse (A) Updated L-12 L-10 Investigation
Energy/Cur Data Cert power only
rent
EL-012 |Electrical - |4.3.2.2.6.1.1.(A,B) Remote Power A &T | Final Analysis L-12 F A: L-12 120 vDC
Remote Controllers (T) Final Test L-12 T:L-10 Investigation
Power 4.3.2.2.6.1.1.(D-E) Remote Power Data power only
Controllers |Controllers (A)
(RPC) 4.3.2.2.6.2.1.1 Payload Trip Ratings
(A)
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Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
EL-013 |Electrical - [4.3.12.9.1.4.1 Device Accessibility (1) D&l CoC L-6 Fl L-6
Overload 4.3.12.9.1.4.2 Extractor-Type Fuse
Protection |Holder (D)
4.3.12.9.1.4.3 Overload Protection
Location (1)
4.3.12.9.1.4.4 Overload Protection
Identification (1)
4.3.12.9.1.4.5 Automatic Restart
Protection (D)
EL-014 |(Electrical - |4.3.2.2.7.1.(A,B) Interface B (T) T Test Report L-12 *F L-10
EPCE Load
Impedance
EL-015 |Electrical - [4.3.2.2.9 Maximum Ripple Voltage A&T Test Report L-12 *FI L-10 EMC Test
Maximum |Emissions (A&T) Analysis L-12 L-10
Ripple
Voltage
Emissions
EL-016 |Electrical - [4.3.2.2.10 Electrical Load-Stand A Analysis L-12 *Fl L-10
Load-Stand |Alone Stability (A&T)
Alone
Stability
EL-017 |[Electrical - [4.3.2.3.1(A&B) Wire Derating (A) A&l CoC L-6 Fl L-6
Wire 4.3.2.3.1.C Wire Derating (I or A)
Derating
EL-018 |Electrical - [4.3.2.3.2 Exclusive Power Feeds (A) A CoC L-6 F L-6
Exclusive
Power
Feeds
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and Method(s) Method Data Submittal Submittal Number
Date (original)

EL-020 |Electrical - |4.3.2.4 Electromagnetic Compatibility | A&T EMI Control L-22 *FI L-13 EMC Test Control
Electromag | (A &T) Plan L-12 L-10 Plan and test
netic 4.3.2.4.4 Electromagnetic A: Test L-12 L-10 results according
Interferenc |Interference (A&T) Report L-12 L-10 to
e/Compatib (4.3.2.4.6 Alternating Current A, B: Test L-12 L-10 NASA/ESA/ASTRI
ility Magnetic Fields (T) Result UM agreements

4.3.2.4.7 Direct Current Magnetic D: Listing 8/00
Fields (T) C: Test
Report

EL-021 |(Electrical - |4.3.2.4.1 Electrical Grounding (A&T) | A&T&lI Analysis L-12 *FI A:L-12
Cable/Wire |4.3.2.4.3 Cable/Wire Design and Test T:L-10
Design and |Control Req. (A&T or 1&T) COC(T&l) L-6 L-6
Grounding

EL-022 |(Electrical - [4.3.2.4.2 Electrical Bonding (A&I&T) | A&I&T | Test Report L-12 *FI T:L-10
Electrical Analysis L-12 A: L-10
Bonding COoC () L-6 I: L-6

EL-023 |Electrical - |4.3.2.2.8 Large Signal Stability (A&T) A&T Prelim. L-20 *F L-13 LISN required
Large Analysis L-12 L-12
Signal Final
Stability Analysis

EL-024 |Electrical - [4.3.2.4.5 Electrostatic Discharge A&l Analysis or L-12 *FI L-10
Electrostati |(A&I or 1&T) Test Report
¢ Discharge CoC for L-12 L-10

Inspection

EL-025 |Electrical - [4.3.2.4.9 Lightning (A) A Analysis L-12 *F L-10

Lightning
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Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
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EL-026 |Electrical - [4.3.12.4.3.7 ARC Containment (A) A CoC L-6 Fl L-6
ARC
Containme
nt
EL-027 |Electrical - |4.3.4.1.2.4 Fiber Optic Cable I CoC L-6 F L-6
Fiber Optic |Characteristics (I)
Cable
Characteris
tics
EL-028 |Electrical - |4.3.2.5.2 Rack Maintenance Switch D&l Dwg L-12 *F L-12
Rack (Rack Power Switch) (D&I) CoC for D L-6 L-6
Maintenanc
e Switch
(Rack
Power
Switch)
EL-029 |Electrical - |4.3.2.5.3.(A-C) Power A CoC L-6 FI L-6
Power Switches/Controls (A)
Switches/C
ontrols
EL-030 |Electrical - |4.3.2.5.4.(A&D) Ground Fault Circuit | A&D&T CoC L-6 I L-6 Safety Panel | (28 VDC Only)Data
Ground Interrupters (A) Approved as |will be supplied
Fault 4.3.2.5.4.(B,C,E,F) Ground Fault not required |separately by
Circuit Circuit Interrupters (T) for facility. experiments that
Interrupters |4.3.2.5.4.G Ground Fault Circuit have been identified
Interrupters (A&D) to meet this
requirement
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Number

Title

IRD Section 4 Number(s), Title(s),
and Method(s)

MSG
Method

Verification
Data

Required
Submittal

SOV

MSG
Submittal
Date

*Hazard
Number
(original)

Remark

EL-031

Electrical -
Portable
Equipment/
Power
Cords

4.3.2.5.5.(A-B) Portable
Equipment/Power Cords (A)

CoC

L-6

L-6

EL-032

Electrical -
LRDL
Cabling
Characteris
tics

4.3.3.5.2.3 LRDL Cabling (1)

CoC

EL-033

Electrical -
MRDL
Cable
Characteris
tics

4.3.3.6.1.6 MRDL Cable
Characteristics (1)

CoC

L-6

Fl

L-6

EL-034

Electrical —
Rack
Maintenanc
e Switch
(Rack
Power
Switch)/Fire
Detection
Support
Interface
Connector

4.3.3.10.3.(B&C) Rack Maintenance
Switch (Rack Power Switch)/Fire
Detection Support Interface
Connector (1)

CoC

L-6

L-6

EL-041

Electrical —
Electrical
Hazards

4.3.12.9.1 (B-E)Electrical Hazards (A
orT)

CoC

L-6

Fl

L-6

See Safety Data
Package
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Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
EL-042 |Electrical — |4.3.2.4.8 Corona (A or A&T) A Analysis L-12 *F L-12
Corona
CD-001 |C&DH - 4.3.3.2.1 Word/Byte Notations (1) A&I&T | CoC (PDL L-16 F L-13
Word/Byte |4.3.3.2.2 Data Types (I) Submittal)
Notations, |4.3.3.2.3.(A&B) Data Transmissions CoC L-11 L-11
Data (A&I) CoC L-8 L-8
Types, and [4.3.3.4.1 CCSDS Data (AorT) CoC for Test L-6 L-6
Data 4.3.3.4.1.1 CCSDS Data Packets PRCU L-8
Transmissi |(I&T)
on 4.3.3.4.1.1.1 CCSDS Primary Header
(I&T)
4.3.3.4.1.1.2 CCSDS Secondary
Header (I1&T)
CD-003 |C&DH - 4.3.3.4.1.2 CCSDS Data Field (T) T CoC L-6 F L-6
CCSDS 4.3.3.4.1.3 CCSDS Data Bitstream PRCU L-8
User Data [(T)
Field
CD-004 |C&DH - 4.3.3.4.2.1 CCSDS Unsegmented T CoC for Test L-6 F L-6
CCSDS Time (T) PRCU L-8
Time
Codes
CD-005 |C&DH - 4.3.3.5 MIL-STD-1553B LRDL (T) I&T Prelim. CoC L-16 F L-13
LRDL 4.3.3.5.1.1 Standard Messages (I1&T) Final CoC L-11 L-11
Protocol 4.3.3.5.1.2 Commanding (T) CoC for Test L-8 L-8
4.3.3.5.1.3 Health and Status Data PRCU L-8
(T)
4.3.3.5.1.4 Safety Data (T)
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and Method(s) Method Data Submittal Submittal Number
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CD-006 |C&DH - 4.3.3.5.1.5 Service Requests (T) T CoC for Test L-6 F L-6
LRDL 4.3.3.5.1.7 File Transfer (T) PRCU L-8
Messages |4.3.3.5.1.8 Low Rate Telemetry (T)
and
Commands
CD-007 |C&DH - 4.3.3.5.1.9 Defined Mode Codes (T) T CoC for Test L-6 F L-6
LRDL 4.3.3.5.1.10 Implemented Mode PRCU L-8
Mode Codes (T)
Codes
CD-008 |C&DH - 4.3.3.5.1.11 T CoC for Test L-6 F L-6
LRDL Unimplemented/Undefined Mode
Mode Codes (T)
Codes and |4.3.3.5.1.12 lllegal Commands (T)
lllegal
Commands
Error
CD-009 |C&DH - 4.3.3.5.2.2 LRDL Signal T CoC for Test L-6 F L-6
LRDL Characteristics (T)
Signal
Characteris
tics
CD-010 |C&DH - 4.3.3.6.1 MRDL Protocols (I&T) 1&T CoC (PDL L-16 Fl L-13 To Be Performed
MRDL 4.3.3.6.1.1 Integrated Rack Protocols Submittal) at KSC By MSFC
Protocol on the MRDL (1&T) CoC L-11 L-11 with the MLC
and Signal CoC L-8 L-8
Characteris CoC for Test L-6 L-6
tics
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Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark

and Method(s) Method Data Submittal Submittal Number
Date (original)

CD-011 |C&DH - 4.3.3.6.1.2(A-C) MRDL Address A&I&T | CoC (PDL L-16 FI I: L-13 Continuity Testing
MRDL (A&T) Submittal) in Europe,
Connectivit |4.3.3.6.1.3 (A&B)ISPR MRDL CoC L-11 I:L-11 remainder To Be
y and Connectivity (I&T) CoC L-8 I: L-8 Performed at KSC
Addressing [4.3.3.6.1.3.C ISPR MRDL Connectivity CoC for Test L-6 T.L-6 on PRCU By

(M MSFC with the
MLC

CD-012 |C&DH - 4.3.3.6.1.5 MRDL Signal 1&T CoC (PDL L-16 Fl L-13 Continuity Testing

MRDL Characteristics (I&T) Submittal) in Europe,
Cable 4.3.3.6.1.6.1 Insertion Loss (T) CoC L-11 L-11 remainder To Be
Characteris |4.3.3.6.1.6.2 Differential CoC L-8 L-8 Performed at KSC
tics Characteristic Impedance (T) CoC for Test L-6 L-6 By MSFC with the
4.3.3.6.1.6.3 Medium Timing Jitter MLC
(M

CD-015 |C&DH — 4.3.3.10.1 Rack Maintenance Switch I&T CoC L-12 F L-10
Rack (Rack Power Switch) Interfaces PRCU L-8
Maintenanc (I&T)

e Switch
(Rack
Power
Switch)
Interfaces

CD-016 |C&DH - 4.3.3.10.2 Smoke Detector Interfaces I CoC L-12 F L-10
Smoke ()

Detection |4.3.3.10.2.1 Analog Interface
Characteristics (l)
4.3.3.10.2.2 Discrete Command
Built-In-Test Interface Characteristics
0
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Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
CD-017 |C&DH - 4.3.4.1.1 Payload NTSC Video T CoC L-11 F L-10
NTSC Characteristics (T) PRCU L-8
Video 4.3.4.1.2.1 (A&B) Pulse Frequency
Characteris | Modulation NTSC Fiber Optic Video
tics Characteristics (T)
4.3.4.1.2.2 Integrated Rack NTSC
PFM Video Transmitted Optical
Power (T)
4.3.4.1.2.3 Integrated Rack NTSC
PFM Video and Sync Received
Optical Power(T)
CD-018 |C&DH - 4.3.4.1.3.1 Cables (I) I&T CoC L-11 F L-8
NTSC PFM (4.3.4.1.3.2 Signal Standard (T) PRCU L-8
Electrical [4.3.4.1.3.3 Interface Circuit (A)
Video 4.3.4.1.3.4 Cross Talk (T)
Characteris
tics
CD-019 |C&DH - 4.3.3.10.2.3 Smoke Indicator I&T CoC L-11 F L-10
Smoke Electrical Interface (I&T) PRCU L-8
Indicator 4.3.3.10.2.4 Fan Ventilation Status
and Fan Electrical Interfaces (I)
Ventilation
Status
Electrical
Interfaces
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CD-020 |CD&H - 4.3.10.2.2.2.1.(A-B) Parameter T Test Report L-12 Fl L-10
Parameter [Monitoring in Subrack (T) PRCU L-8
Monitoring |4.3.10.2.2.2.2.(A-B) Parameter
in Subrack [Monitoring in Integrated Rack (T)
and
Integrated
Rack
CD-021 |CDé&H - 4.3.3.5.1.4.1.2 Class 2 - Warning A&T Data Cert L-12 Fl L-10
Integrated | (A&T) PRCU L-8
Rack 4.3.3.5.1.4.1.3 Class 3 - Caution
Caution (A&T)
and 4.3.3.5.1.4.1.4 Class 4 - Advisory
Warning (A&T)
CD-022 |CD&H — 4.3.3.8.1 (A-H) Payload Laptop (1&D) 1&D CoC L-6 F(C L-6 provided by MSFC
Portable 4.3.3.8.2.2 (A-D) 760XD Laptop to ONLY
Computer |Rack Interface (1) (Displays
System — ))
Payload
Laptop
CD-026 |C&DH — 4.3.3.5.2.1.4 Remote Terminal T CoC for Test L-6 F L-6
Remote Hardwired Address Coding
Terminal
FD-001 |Fluid 4.3.12.4.3.10 Fluid and Gas Line A CoC L-6 Fl L-6
Dynamics - | Connectors (A)
Physical
Interface
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and Method(s) Method Data Submittal Submittal Number
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FD-002 |Fluid 4.3.5.1.2.A ITCS Fluid Use and A&T CoC L-6 F L-6
Dynamics - |Charging (T)
ITCS Fluid [4.3.5.1.2.B ITCS Fluid Use and
Use and Charging (A)
Charging
FD-003 |Fluid 4.3.5.1.3 (A) On-Orbit Interface (T) T Data Cert L-12 F L-10
Dynamics -
ITCS
Pressure
Drop
FD-004 |Fluid 4.3.5.1.4 Coolant Flow Rate (AorT) A Data Cert L-12 *F L-10
Dynamics - PRCU L-8
Coolant
Flow Rate
FD-005 |Fluid 4.3.5.1.6.A Coolant Return A&T Data Cert L-12 *F A:L-12
Dynamics - [ Temperature (A&T) T:L-10
Coolant 4.3.5.1.6.B Coolant Return PRCU L-8
Return Temperature (A)
Temperatur [4.3.5.1.6.C Coolant Return
e Temperature (A&T)
FD-006 |Fluid 4.3.5.1.9.(A) Leakage (T) T Data Cert L-12 *F L-10
Dynamics -
Coolant
Loop
Leakage
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and Method(s) Method Data Submittal Submittal Number
Date (original)
FD-007 |Fluid 4.3.5.1.10 Quick-Disconnect Air A CoC L-6 F L-6
Dynamics - |Inclusion (A or T)
Quick-
Disconnect
Air
Inclusion
FD-008 |Fluid 4.3.5.1.12 Cabin Air Heat Leak (A) A Data Cert L-12 *F L-12
Dynamics -
Cabin Air
Heat Leak
FD-012 |Fluid 4.3.5.1.16 Payload Coolant Quantity A Data Cert L-12 *F L-12
Dynamics - |(AorT)
Payload
Coolant
Quantity
FD-013 |Fluid 4.3.5.1.17 Payload Gas Inclusion (A) A CoC L-6 F L-6
Dynamics -
Payload
Gas
Inclusion
FD-015 |Fluid 4.3.6.1.2.A Input Pressure Limit (T) A&T CoC L-6 FI L-6
Dynamics - (4.3.6.1.2.B Input Pressure Limit
VES Input | (A&T)
Pressure 4.3.6.1.2.C Input Pressure Limit (A)
Limit
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and Method(s) Method Data Submittal Submittal Number
Date (original)
FD-016 |Fluid 4.3.6.1.3 Input Temperature Limit A(F), CoC L-6 Fl N/A on UF-2 See Reason for
Dynamics - [(T) T(I) deviation on VDS
VES Input sheet
Temperatur
e Limit
FD-017 |Fluid 4.3.6.1.4 Input Dewpoint Limit (T) A(F), CoC L-6 Fl N/A on UF-2 See Reason for
Dynamics - T() deviation on VDS
VES Input sheet
Dewpoint
Limit
4.3.6.1.5.A Acceptable Exhaust
FD-018 |Fluid Gases (AorT) A Data Cert L-20 *FI L-13 PAH & MSFC exp.
Dynamics - |4.3.6.1.5.B Acceptable Exhaust Data Cert L-12 L-12 inputs
VES Gases (A) B: Data Cert L-12 L-12
Acceptable |4.3.6.1.5.C Acceptable Exhaust Gase$ C: Data Cert L-12 L-12
Exhaust (A) D: Data Cert L-12 L-12
Gases 4.3.6.1.5.D Acceptable Exhaust Gasds
(A)
FD-019 |Fluid 4.3.6.1.5.2 External Contamination A Data Cert L-20 FI L-13 PAH & MSFC exp.
Dynamics - |Control (A) Data Cert L-12 L-12 inputs
External (update)
Contaminat
ion Control
FD-020 |Fluid 4.3.6.1.5.3 Incompatible Gases A&l CoC L-6 FI L-6
Dynamics - | (A&l)
Incompatibl
e Gases
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FD-022

Fluid
Dynamics -
VRS Input
Pressure
Limit

4.3.6.2.2 (A-C) Input Pressure Limit
(A&T)

A&T

CoC

Fl

L-6

See note on VDS.

FD-023

Fluid
Dynamics —
VRS/VVS
Through-
Put Limit

4.3.6.2.3 VRS Through-Put Limit (T)

A(F),
T()

CoC

Fl

N/A on UF-2

FD-024

Fluid
Dynamics -
Pressurized
Gases
Interface
Control
(Nitrogen)

4.3.7.1.1 Nitrogen Interface Control
(M

CoC

L-6

L-6
PRCU L-8

FD-025

Fluid
Dynamics —
Pressurized
Gases
Interface
MDP
(Nitrogen)

4.3.7.1.2 Nitrogen Interface Pressure
(A&T)

A&T

Data Cert
Data Cert

L-20
L-12

Fl

L-13
L-10
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification ( SOIV), * Used in PEI Stage Analysis (page 4-47)

Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark

and Method(s) Method Data Submittal Submittal Number
Date (original)

FD-026 |Fluid 4.3.7.1.3 Nitrogen Interface A CoC L-6 FI L-6
Dynamics — | Temperature (A or T or A&T)

Pressurized
Gases
Interface
Temperatur
e (Nitrogen)

FD-027 |Fluid 4.3.7.1.4 Nitrogen Leakage (T) T Data Cert L-12 *FI L-7 See Note on VDS
Dynamics - (First Increment of
Pressurized Investigations do
Gases not use Nitrogen
Leakage there for facility L-
(Nitrogen) 10 data will serve)

FD-028 |Fluid 4.3.7.5 Pressurized Gas Systems A Data Cert L-12 I L-7 Only if
Dynamics - |(A) implemented by an
Pressurized Investigation (First
Gas Increment of
Systems Investigations do

not use Nitrogen
there for facility L-
10 data will serve)

FD-031 |Fluid 4.3.5.1.8 Fail Safe Design (A or A&T) A CoC L-6 F L-6 Safety Data
Dynamics - Package
Fail Safe
Loss of
Cooling
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification (

SOIV), * Used in PEI Stage Analysis (page 4-47)

Number

Title

IRD Section 4 Number(s), Title(s),
and Method(s)

MSG
Method

Verification
Data

Required
Submittal

SOV

MSG
Submittal
Date

*Hazard
Number
(original)

Remark

FD-032

Fluid
Dynamics -
Touch
Temperatur
e

4.3.5.1.11 Rack Front Surface
Temperature (AorT)

CoC

L-6

L-6

FD-035

Fluid
Dynamics —
Vacuum
System
Access
Valve

4.3.6.1.6 Payload Vacuum System
Access Valve (A&l)

A&l

CoC

EN-001

Environme
ntal -

Atmospher
e Humidity

4.3.9.1.3 Humidity (A)

Analysis
Report

L-12

Fl

EN-002

Environme
ntal -Active
Air
Exchange

4.3.9.2.1.A Active Air Exchange (I)

4.3.9.2.1.B Active Air Exchange (A)

A&l

CoC

L-6

L-6

Only if required by

the specific
Investigation

EN-003

Environme
ntal -
Oxygen
Consumpti
on

4.3.9.2.2 Oxygen Consumption (A)

Prelim Data
Cert
Data Cert

L-20

L-12

*

L-13

L-12

Only if required by

the specific
Investigation t

EN-004

Environme
ntal -
lonizing
Radiation
Dose

4.3.9.3.3 Single Event Effect (SEE)
lonizing Radiation Dose (A)

CoC

L-6

L-6
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Table 4-2 VDS TO IRD SECTION 4 CROSS-REFERENCE MATRIX, Source of Integrated Verification ( SOIV), * Used in PEI Stage Analysis (page 4-47)
Number Title IRD Section 4 Number(s), Title(s), MSG | Verification Required SOIv MSG *Hazard Remark
and Method(s) Method Data Submittal Submittal Number
Date (original)
EN-005 |Environme |4.3.1.2.1.(A) Quasi-Steady TBD Micro-g N/A *FI L-13
ntal — Requirements (TBD) (MSG F | Control Plan
Microgravit |4.3.1.2.2.(A) Vibratory Requirements T) Prel. Test L-20 L-11 (input
y (TBD) Report to Payload
Environme |4.3.1.2.3.(A) Transient Requirements Final Test ICD)
nt (TBD) Report L-12 L-10
EN-006 |Environme [4.3.12.3.3.1.(A-C) Continuous Noise A&T A, B: L-26 *FI L-13
ntal - Limits (A&T) Acoustic
Acoustic 4.3.12.3.3.2 Intermittent Noise Limit Noise
Levels (A&T) Control Plan L-20 L-13
Prel.
Acoustic L-12 L-12
Summary L-10
Final
Submittal
MP-001 |Materials - |4.3.11.2.A Fluids (T) A&T CoC L-6 F L-6
Fluids 4.3.11.2.B Fluids (T)
4.3.11.2.C Fluids (A or 1)
MP-002 | Materials - |4.3.11.3 Cleanliness (I) CoC L-6 FI L-6
Cleanliness
MP-003 | Materials - [4.3.11.4 Fungus Resistant Material I CoC L-6 Fl L-6
Fungus ()]
Resistant
Material

*NOTE: The “Safety Yes/No” and the “Hazard Number” columns are included as aids in the construction of the Unique PVPs

SOIV Source of Integrated Verification Information, .* in this SOIF column indicates this VDS is required for stage analysis.

"CR" in "IRD Section 4 Number(s), Title(s), and Method(s)" column indicates Crew Review as verification option listed inxA@pend
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Table 4-3 CONTROL PLANS MATRIX

VDS Number Control Plan Guidelines Reference Applicabilif

ST-001 Structural Verification Plan SSP 52005, paragraph 9.2.2. A

SSP 57010, ST-001
ST-008 Fracture Control Plan SSP 52005, paragraph 5.3, A

SSP 57010, ST-008
EN-005 Microgravity Control Plan SSP 57010, Appendix E A ()
EN-006 Acoustic Noise Control Plan SSP 57010, Appendix D A (&)
EL-020 EMI/EMC Control, Test Plan and DesigisSP 57010. Appendix F A (&)

Analysis Report

EL-020 EMI/EMC Test Data Format SSP 57010, Appendix G A"

Yy

Table 4-3 Note: 1) The documents shown here are also referenced in the VDSs to which they relate.
(*) NASA MSFC will produce a brief plan that will show how data will be incorporated from
ESA testing and combined with Investigation data concerning Microgravity assessment. This
data will be integrated and provide to ISS.
(&) Verification report only.
(™ According to the agreement between PEI and MSG, only raw data will be provided.

Table 4-4 1SS TASKS TO PROVIDE PAYLOAD RACK INTEGRATOR DATA MATRIX

VDS Number VDS Title Description Coordinatign  Performed and
Provided By
ST-001 Structural Strength  DLA Design Load PEI ISS Payload
VLA Verification Load Engineering ang
Integration
ST-011 MPLM Interfaces Attach point forces for each PEI ISS Payload
rack as a result of VCL. Engineering ang
Integration
EL-020 Electromagnetic | Review the PD provided PEI ISS Payload
Interference/ EMI/EMC Control, Test Plan Engineering ang
Compatibility and Design Analysis Report. Integration
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FD-018 VES Acceptable | Venting gas constituents, mass, PEI ISS Materials
Exhaust Gases volume, concentration, Working Group
temperature & pressure

Table 4-4 1SS TASKS TO PROVIDE PAYLOAD RACK INTEGRATOR DATA MATRIX (continued)

VDS Number VDS Title Description Coordination  Performed and
Provided By
FD-019 External Venting gas constituents, mass, PEI ISS
Contamination volume, concentration, Environmental
Control temperature, pressure & Team
particulate size
EN-005 Microgravity Review the PD provided PEI ISS Payload
Environment Microgravity Control Plan. Engineering ang
Integration
EN-006 Acoustic Levels Review the PD-provided PEI ISS Payload
Acoustic Noise Control Plan Engineering ang
Integration
MP-004 Surface Materials Review the PD-provided PEI ISS Materials
surface materials Working Group

Table 4-4 Note: In order for the requirements in the VDSs listed above to be met, the PD will need

support from disciplines of the ISS Program. Table 4-4 identifies the ISS disciplines required to perform
certain tasks in order to close the related VDS.
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Verification Definition Sheets

4.3.1.1.3.E Loads Requirements (A)

Number SO Title Method Hazard Report($)
ST-001 F STRUCTURAL - STRUCTURAL STRENGTH A
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.1.1.3.A Loads Requirements (A) 4.3.1.1.3.F Loads Requirements (A)
4.3.1.1.3.B Loads Requirements (A) 4.3.1.1.5.A Safety Critical Structures Req.

Requirement Summary:
These requirements address the structural strength of integrated racks. The integrated-rack safety-critical structu

well as launch and landing accelerations.

Fe (SCS)

must be able to withstand the launch, ascent, acoustic noise, random vibration, and loads due to on-orbit accelertion as

Detailed Descriptions of Requirements:

All integrated-rack SCS elements (except those covered by verification items ST-003, “On-Orbit Depress/Repress
ST-010, “Pressurized Systems”) will be included in this requirement, i.e., load carrying members. Verify by stresq
using appropriate factors of safety that all safety critical structures have positive margins of safety. Structural des
analysis criteria as specified in SSP 52005 shall be used. Strength of the integrated rack shall be verified for all
phases (including launch and ascent, on-orbit, and landing) and shall use MPLM launch, ascent, and landing loag
environments developed from the appropriate combination of acoustic noise, random vibration, acceleration, and
environments as specified in SSP 41017 Part 1, Tables 3.2.1.4.1.1-1 and 3.2.1.4.1.2-1, and par. 3.2.1.4.2. On-0
shall be based on the 0.2G acceleration as specified in SSP 57000, paragraph 3.1.1.3.B.

, and
analysis
gn and
hission

S
thermal
bit loads

Required Verification Data: Data Submittal Dates:
1. Data Cert that provides a summary of the margins of safety for all SCS identified in | 1. L-13
accordance with SSP 52005 using design loads.

2. Data Cert that provides a summary of the margins of safety for all SCS identified in | 2. L-12
accordance with SSP 52005 using loads from the Design Loads Analysis (DLA) results.

—

3. Data Cert that provides a summary of the margins of safety for all SCS identified in | 3. L-5
accordance with SSP 52005 using loads validated by the Verification Loads Analysis
(VLA) results.

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Positive margins of safety mus
verified for:
a. Added subrack PL items - Launch/ascent loads, acoustic noise, random vibration, acceleration, and lan
acceleration environments.
b. Reconfigured integrated racks - On-orbit loads.

be

ling

Required Re-verification Data: Data Submittal Dates

I. N/A I. N/A

Il. Same as the “Required Verification Data” identified above. Il. Same as original
submittal dates

Applicable Document(s):

SSP 41017, Part 1, Tables 3.2.1.4.1.1-1 and 3.2.1.4.1.2-1, and par. 3.2.1.4.2
SSP 52005, Entire Document
SSP 57000, par. 3.1.1.2, 3.1.1.3, and 3.1.1.5

SSP 57007 Rack Integrator’'s Handbook
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Verification Definition Sheets

ST-002 Fl STRUCTURAL - CREW-APPLIED LOADS A

Number SOl Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.1.1.3.D Loads Requirements (A)
4.3.1.1.5.A Safety Critical Structures Req.

Requirement Summary:

These are requirements that address the ability of the integrated rack or other attachments to withstand crew-app

ied loads.

Detailed Descriptions of Requirements:

Verify the capability of all rack equipment that has a potential interface with the crew for operation, use, or impact
(whether inadvertent or not) to withstand crew applied loads as specified in SSP 57000, paragraph 3.1.1.3.D. V¢
stress analysis, using appropriate factors of safety, that all structures identified in SSP 57000, Table 3.1.1.3-1 MVeq|
margins of safety.

Verify by analysis that the protective cover for the Lab Window can withstand the crew-applied loads as defined i
57000, paragraph 3.1.1.3.D. Also, verify by analysis that the protective cover does not contact the lab window su
Verification shall be considered successful when the analysis show the cover can withstand the loads specified in
cabinets and any other exposed equipment and does not contact the lab window surface.

Fify by
Ve positi

SSP
face.
3.1.1.3.D,

Required Verification Data: Data Submittal Dates:

1. Data Cert providing a summary listing as defined in SSP 57000, Table 3.1.1.3-1 showihgL-12
positive margins of safety.

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):

SSP 57000, par. 3.1.1.3,3.1.1.4.1,and 3.1.1.5
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Verification Definition Sheets

Number SOl Title Method Hazard Report($)
ST-003 Fl STRUCTURAL - ON-ORBIT DEPRESS/REPRES$ A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.1.1.2.B MPLM Interfaces (A) 4.3.1.1.5.A Safety Critical Structures Req.

4.3.1.1.4.B Rack Requirements (A)
4.3.1.1.4.K Rack Requirements (A)

Requirement Summary:

These requirements address the ability of the integrated rack to withstand pressure buildup during on-orbit
depressurization/repressurization.

Detailed Descriptions of Requirements:

An analysis shall be conducted which determines the maximum delta pressure from within to outside the integratdd rack to
show that the integrated rack allowable delta pressure is not exceeded. Verification shall be considered successful when
the analysis shows that 3.5 kPa (0.5 psi) delta pressure is not exceeded. Verification to ensure sufficient orifice grea may
be either by venting analysis or by inspection of integrated rack design drawings for NASA-provided 683-50243-4|ISPRs
with intact and unblocked pressure relief valves. Subrack items that intentionally contain trapped volumes are noj included
in this item and are to be treated as part of ST-010, “Pressurized Systems”.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC. II. L-6

Applicable Document(s):
SSP 57000, par. 3.1.1.2, 3.1.1.4, and 3.1.1.5
S864-10101E, par 3.3.14.6.5
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Verification Definition Sheets

ST-004 F STRUCTURAL - NATURAL FREQUENCY A&T

Number SO Title Method Hazard Report($

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.1.1.4.C Rack Requirements (A)
4.3.1.1.5.A Safety Critical Structures Req.

Requirement Summary:

These requirements address the natural frequencies of integrated racks and kneebrace assemblies.

Detailed Descriptions of Requirements:

Each integrated rack and kneebrace assembly shall have a modal frequency, for launch and landing, in accordan|
SSP 52005, section 5.7, second paragraph, based on rigidly mounting the integrated rack in the launch configura
minimum modal frequency shall meet the frequency requirement specified.

The natural frequencies shall be determined by analysis or by dynamic testing (modal survey or vibration test). A
shall be performed using the guidelines provided in accordance with SSP 52005, Appendix C.1.2.2 and a Finite B
Model (FEM) that has been developed in accordance with SSP 52005, paragraphs 6.1.1.2, 6.1.1.3, and 7.1.

Ce with
ion. The

nalysis
lement

Required Verification Data: Data Submittal Dates:
1. Finite Element Model. 1. L-13
2. Verified Finite Element Model. 2. L-10

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
A or A&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC. . L-11

Applicable Document(s):

SSP 52005, par. 5.7, 6.1.1.2,6.1.1.3, 7.1, and App. C par. 1.2.2
SSP 57000, par. 3.1.1.4 and 3.1.1.5
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Verification Definition Sheets

STRUCTURAL - HUMAN FACTOR STRENGTH

REQUIREMENT D

ST-005 Fl

Number SOl Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.12.1.A Strength Requirements (A or D)
4.3.12.1.B Strength Requirements (A or D)

Requirement Summary:

These requirements ensure that the crew will be physically capable of removing, replacing, controlling, operating,
maintaining the payload hardware and equipment on-orbit.

Detailed Descriptions of Requirements:

Normal Operations
Grip Strength - Verify by analysis or demonstration that the grip strength required to remove, replace, and operatg
integrated rack equipment is less than 254 N (57 Ibf).

integrated rack equipment are less than the strength values 8t pleecgntile female, defined as 50% of the strength
values as specified in SSP 57000, Figure 3.12.1-1 and 60% of the strength values shown in SSP 57000, Figure 3

the integrated rack equipment are less than the strength values fSipieéntile female, defined as 60% of the
calculated B percentile male capability as specified in SSP 57000, Figure 3.12.1-3.

Maintenance Operations
Strength Requirements - Verify by analysis or demonstration that the strength values required for maintenance of
integrated rack and equipment is as specified in SSP 57000, Figures 3.12.1-1, 3.12.1-2, 3.12.1-3, 3.12.1-4, and J

Note: "Demonstration should be limited to the force generated by the arm not the weight of the body."

and

the

Linear Forces - Verify by analysis or demonstration that the linear forces required to remove, replace, and operat¢ the

112.1-2.

Torsional Forces - Verify by analysis or demonstration that the torsional forces required to remove, operate, and feplace

the
.12.1-5.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) 1. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
AorD

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC. . L-6

Applicable Document(s):

SSP 57000, par. 3.12.1 and Figures 3.12.1-1, 3.12.1-2, 3.12.1-3, 3.12.1-4, and 3.12.1-5
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Verification Definition Sheets

ST-006 F STRUCTURAL - PUSH-PULL FORCES A

Number SO Title Method Hazard Report($

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.2.7 Push-Pull Forces (A)

Requirement Summary:

This requirement ensures that the crew will be physically capable of operating equipment that requires push-pull gctions.

Detailed Descriptions of Requirements:

Requirements” identified above.

Push-Pull forces shall be verified by analysis. Verification shall be considered successful when an analysis of the] payload
flight hardware shows that hardware mounted into a capture-type receptacle that requires push-pull action requirgs a force
less than 156 N (35Ibf) to install and remove.
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC) 1. L-6
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC. II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.2.7
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Verification Definition Sheets

ST-007 F STRUCTURAL - GROUND TRANSPORTATION LOADS A&T

Number SO Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.1.1.1.D GSE Interfaces (A&T)

Requirement Summary:

This requirement ensures that the integrated rack does not exceed 80% of the flight load during ground transport

htion.

Detailed Descriptions of Requirements:

Verify by analysis and test that the integrated rack ground transportation accelerations do not exceed 80% of the
accelerations as specified in SSP 41017 Part |, paragraph 3.2.1.4.2. Verification shall be considered successful

provides a measurement of the maximum accelerations encountered during shipment in the three orthogonal rack
an analysis shows that these accelerations do not exceed 80% of the flight accelerations. Integrated rack shall b
either to withstand these accelerations, or shall be protected during handling by suitable equipment container deg

flight

vhen test
axes and
b designed
gn.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) 1. L5

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
N/A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
1. N/A Il. N/A

Applicable Document(s):

SSP 41017, Part |, par. 3.2.1.4.2
SSP 57000, par. 3.1.1.1
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Verification Definition Sheets

ST-008 F STRUCTURAL - FRACTURE CONTROL A&l

Number SOV Title Method Hazard Report($

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.1.1.5.A Safety-Critical Structures Req.

Requirement Summary:

Each integrated rack assembly must be capable of withstanding the design load environment throughout its desig

N life.

Detailed Descriptions of Requirements:

Fracture control is required on all safety-critical flight structures in accordance with the requirements of NASA-ST
This requires that a fracture mechanics analysis of each integrated rack assembly be performed to ensure that it
of surviving the design loading environment without material flaws/cracks growing to failure during the specified dd
life. Guidelines for fracture control/fracture mechanics analysis are available in SSP 52005, paragraphs 5.3 and §

Critical flaw sizes that result from the fracture mechanics analysis will determine any requirements for Nondestrud

shall be performed per a user-developed Fracture Control Plan approved by the Payload Safety Review Panel (P
specified in SSP 52005, paragraph 9.2.2.

D-5003.

5 capable
sign

2.

live

Evaluation (NDE) of structural parts. Fracture control planning, analysis, inspection requirement, and inspection fesults

SRP) as

Required Verification Data: Data Submittal Dates:
1. Fracture Control Plan (submitted for PSRP approval during preliminary design phase)l. L-13*

* PSRP Template L-22. 2 L-10*

2. Data Cert providing a fracture control summary.

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
A&I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Data Cert providing a fracture control summary. . L-12

Applicable Document(s):

NASA-STD-5003 Entire Document
SSP 52005, Entire Document
SSP 57000, par. 3.1.1.5
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Verification Definition Sheets

4.3.12.9.9.A Locking Wires (A)

Number SO Title Method Hazard Report($)
ST-009 FI STRUCTURAL - SECURING OF THREADED FASTENERS A&l
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.1.1.5.A Safety-Critical Structure Req. 4.3.12.9.9.B Locking Wires (1)

Requirement Summary:

All the threaded fasteners connecting safety-critical structures must be secured by a positive locking device; hows
safety wires may not be used on fasteners that are to be removed or replaced on-orbit.

ver,

Detailed Descriptions of Requirements:

For safety-critical fasteners (excluding fracture-critical) that are not directly accessible to the crew, positive loddéng
provided by cotter pins, safety wires, safety cable, locktite, locking nuts, and locking inserts, or equivalent. For fa
that are directly accessible to the crew or that require removal/replacement, safety wiring is excluded as an acce

values before and after a vibration test at expected flight levels.
Fracture-critical fasteners and fasteners that retain a fracture critical rotary device shall be safety-wired or cotser-

specified in MS 33540 or safety-cabled as specified in SAE AS4536.

are in place in accordance with SSP 52005, paragraph 5.6. If locking devices are not used (non-fracture-critical fg
only) the design must be validated by comparing the position of torque stripes or the torque values before and aft
vibration test at expected flight levels. The vibration test duration is in accordance with SSP 52005, paragraph 7.

NOTE: Fasteners internal to the payload components, which are shown to be contained, are excluded from this
requirement.

can
steners
table

method. If locking devices are not used the design must be validated by comparing the position of torque stripes ¢r torque

inned

Verification shall be considered successful when an inspection of threaded fasteners shows that positive locking grovisions

steners
br a
P.2.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
lorT

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: An inspection or test is requireg
verify that all threaded fasteners connecting safety critical structures are secure.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A

II. COC . L-6

Applicable Document(s):

MS 33540

SAE AS4536

SSP 52005, par. 5.6

SSP 57000, par. 3.12.9.9 and 3.1.1.5
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Number SOV Title Method Hazard Report($)
ST-010 F STRUCTURAL - PRESSURIZED SYSTEMS A&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.1.1.5.A Safety Critical Structures Req. 4.3.5.1.7 (A)Coolant Maximum Design Pressure (A&T)

Requirement Summary:
The structural integrity of all pressure system components, including lines and fittings, pressure tanks, actuating gylinders,
valves, filters, and switches, must be maintained.

Detailed Descriptions of Requirements:
A. Pressure Vessels
Any component that meets the criteria of a pressure vessel (as specified in NSTS 1700.7 ISS Addendum) shpll be
verified by stress analysis and proof test using appropriate factors of safety (as specified in SSP 52005, paragraph
5.1.3.2) to show positive margins of safety. Components meeting the criteria of a pressure vessel are deemed fracture-
critical and must also satisfy verification item ST-008, “Fracture Control”.

Paragraph 6.2.3 of SSP 52005 describes the specific analysis, test, and unique requirements for qualifying/vgrifying a
pressure vessel. Applicable combination of loads environments (as specified in SSP 52005, paragraph 4.1.6) shall be
used.

B. Components Not Meeting Criteria of Pressure Vessel
Verify by stress analysis and/or burst test using factors of safety as specified in NSTS 1700.7 ISS Addendun,
paragraph 208.4c, that pressure system components not meeting the criteria of a pressure vessel have positiye margins
of safety. Appropriate combinations of load factors (as specified in SSP 52005, paragraph 4.1.6) shall be usgd.
Certified vendors’ burst data may be used in lieu of analysis to verify margins of safety when pressure loads dre the
principal failure mode (except for attachment lugsf/fittings, which still must be verified by analysis to show capgbility
of withstanding flight loads). A pressurized system is considered fracture-critical if leakage or loss of pressurigation
would result in a catastrophic hazard (as specified in SSP 52005, paragraph 4.1.6, 5.1.3, 5.1.3.2 and 6.2.4). |n that
case, the system would also be required to satisfy verification item ST-008, “Fracture Control”.

Note: The verification of integrated rack hardware leakage shall be by test. . Leak checks shall be considered sugcessful if
the integrated rack passes the leak check in accordance with (IAW) SSP 52005, paragraph 5.1.3. Sub-rack itemg that
contain intentionally trapped volumes should also be taken into account as part of the pressurized system.
Required Verification Data: Data Submittal Dates:

1. Data identified for Phased Safety Review Il in accordance with SSP52005, Table 9.2.2-11-13
2. Data identified for Phased Safety Review Ill in accordance with SSP52005, Table 9.p2-1.-10

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&T

I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates

I. N/A I. N/A

Il. Same as the “Required Verification Data” identified above. Il. Same as the original
submittal dates

Applicable Documents:

NSTS 1700.7 ISS Addendum, par. 208.4c

SSP 52005, par. 4.1.6,5.1.3.2, 6.2.4, and Table 9.2.2-1
SSP 57000, par. 3.1.1.5 and 3.5.1.7

SSP 57001, par. 3.5.1.5
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Method
A

Number SOolv Title
ST-011 F STRUCTURAL - MPLM INTERFACES

Hazard Report(

~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.1.1.2.E MPLM Interfaces (A)

Requirement Summary:

of the MPLM attach-points.

This requirement ensures that integrated racks, when attached to the MPLM, do not produce forces that exceed the strength

Detailed Descriptions of Requirements:

Integrated racks shall be limited to producing interface attach-point forces less than or equal to those as specified
41017 Part 1, paragraph 3.2.1.4.3 based on acceleration environments as specified in SSP 41017 Part 1, paragr

forces via Finite Element Modeling (FEM) constrained at the interfaces with the MPLM. If the calculated interface
exceed the MPLM allowable limits, attach point interface forces calculated from the Design Couple Loads (DCL) 4
may be used, provided that the integrated rack FEM model used in the DCL adequately represents the flight conf

The analysis shall be considered successful when the attach point forces do not exceed the MPLM allowable limi

(VCL) analysis conducted by the ISS Program using an approved VCL FEM. The final verification shall be consid
successful when the VCL interface attach point force results do not exceed the MPLM allowable limits as specifie
41017 Part 1, paragraph 3.2.1.4.3.

in SSP
hph

3.2.1.4.2. An analysis shall be performed using the referenced acceleration data and calculating the interface att§ch-point

forces
Lnalysis
guration.

v

Final verification of the MPLM interface attach point forces shall be based on results from the Verification Coupledq Loads

ered
l in SSP

Data Submittal Dates:
sl. L-12

Required Verification Data:

1. Preliminary Data Cert, based on static analysis using approved FEM (or DCL analys
results), providing the MPLM interface attach point forces and margins of safety
calculations based on the allowable limits as specified in SSP 41017 Part 1, paragra
3.2.1.4.3.

bh

Final Data Cert, providing the MPLM interface attach point forces and margins of saf
calculations based on the allowable limits as specified in SSP 41017 Part 1, paragra
3.2.1.4.3. (Attachment force can be obtained from the result of the VCL).

e®. L-5
ph

Re-verification Methad:

A

Description of Re-verification Requirements: Hazard Report(s):

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Data Submittal Dates
N/A

Required Re-verification Data:
I. N/A l.

Il. Same as the “Required Verification Data” identified above for item 2. II. L-6

Applicable Document(s):

SSP 57000, par. 3.1.1.2
SSP 41017, Part 1, paragraphs 3.2.1.4.2 and 3.2.1.4.3
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Number SOV Title Method Hazard Report($
ME-001 *FI MECHANICAL - WEIGHT AND CG A&D

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.1.1.4.A Rack Requirements (A&T)

~—

Requirement Summary:

This requirement ensures that the weight and center of gravity (CG) of each integrated rack is within specified limjts.

Detailed Descriptions of Requirements:

Determine the actual weight of an integrated rack by analysis based on weight measurement data, including any gtowage
items within the rack and any PD-provided ancillary equipment. Allowable tolerance shall be + 2%. The actual mpss of
the integrated rack shall be no greater than the control mass as specified in SSP 57000, paragraph 3.1.1.4.

Determine the actual CG by analysis based on weight measurement data of the integrated rack in three orthogonl axes.
Allowable tolerance shall be £0. 5 in. in all three axes.

A Mass Properties summary including the CG and the weight of the integrated rack and all PD-provided ancillary
equipment is required for both launch and landing scenarios.

Required Verification Data: Data Submittal Dates:

1. Data Cert that provides weight and CG summary for launch and landing of the integrated L-7
rack.

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: A test is required for the subragk
payload prior to launch, and the mass and CG of the reconfigured rack (i.e., on-orbit, landing) shall be determiphed

analytically.
Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. Il. Same as the original
submittal dates

Applicable Document(s):

SSP 57000, par. 3.1.1.4
SSP 57001, par. 3.1.1.3
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Number SOV Title Method Hazard Report($
ME-002 F MECHANICAL - MECHANICAL STOPS D

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.2.6 Slide-Out Stops (A or D or 1)

~—

Requirement Summary:

This requirement ensures that all mechanical stops are provided as required.

Detailed Descriptions of Requirements:

Verification that mechanical stops are provided shall include an analysis or inspection of the payload flight hardware
drawings or a demonstration of the payload flight hardware to verify that the required mechanical limit stops are irfjcluded
in the design. The requirement applies to limit stops that are provided on slide or pivot-mounted sub-rack hardwgre that is
required to be pulled out of its installed position.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
AorDorl

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.2.6
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ME-003 Fl MECHANICAL - PAYLOAD IN-FLIGHT MAINTENANCE A

Number SO Title Method| Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.10 Payload In-Flight Maintenance (A)

Requirement Summary:

This requirement ensures that integrated racks/payloads can be maintained using Space Station-provided on-bogrd tools.

Detailed Descriptions of Requirements:

Payloads shall be designed to be maintainable using Space Station-provided on-board tools, as specified in (SSH
Pressurized Payloads Accommodations Handbook , paragraph 5.10). The verification shall be considered succe

provided on-board tools.

57020
ssful when

an analysis of payload hardware and flight drawings confirm that the hardware can be maintained using Space Station-

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):

SSP 57000, par. 3.12.10
SSP 57020, Pressurized Payloads Accommodations Handbook
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Number SOl Title Method| Hazard Report(k)
ME-004 F MECHANICAL - LAUNCH/LANDING UMBILICALS I
RESTRAINT

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.1.1.3.C Loads Requirements (I)

Requirement Summary:

This requirement ensures that Rack Utility Panel umbilicals are restrained during launch and landing.

Detailed Descriptions of Requirements:

Rack Utility Panel (RUP) umbilicals shall be restrained during launch and landing to prevent damage to loose connectors.
An inspection of the hardware to flight approved drawings shall be performed to verify that hardware is provided tp
restrain rack umbilicals.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
N/A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
1. N/A Il. N/A

Applicable Document(s):
SSP 57000, par. 3.1.1.3
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Number SOl Title Method Hazard Report($
ME-005 F MECHANICAL - FIBER OPTIC CABLE BEND RADIUS I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.4.1.2.5 PFM NTSC Video Fiber Optic Cable Bend Radius (I)

~

Requirement Summary:

ISS interface fiber optic cable routing, installation, and handling procedures must be adequate to prevent the fibef optic
cable from being bent beyond the allowable limits.

Detailed Descriptions of Requirements:

The Rack Integrator shall develop the routing, installation and handling procedures to assure that a fiber optic caljle
minimum bend radius of 2 inches or greater is maintained at all times. The verification shall be considered succegsful

when inspection of the integrated rack fiber optic cable routing, installation and handling procedures shows that thie cables
are not bent in a tighter radius.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.3.7.5and 3.4.1.2.5
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ME-006 Fl MECHANICAL - FULL SIZE RANGE ACCOMMODATION A

Number SOl Title Method| Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.2.3 Full Size Range Accommodation (A)

Requirement Summary:

Payload workstations must be sized to accommodate the functional reach limits of the crew who will use them.

Detailed Descriptions of Requirements:

Analyses of end item drawings that contain on-orbit crew interfaces shall be performed to verify that Payload hard
accommodates thé"ercentile Japanese female to th8 pércentile American male size measurements, estimated f
year 2000, as specified in SSP 50005, Anthropometric and Biomechanics related design data. Drawings of works
and hardware having crew nominal operations and planned maintenance shall be analyzed to verify that they are
not confine the body envelope of thé"gfercentile American male.

ware
br the

tations
Sized to

Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):

SSP 57000, par. 3.12.2.3
SSP 50005, par. 3.3.3.3.1
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4.3.12.4.2.8.1.B Covers (A)

Number SOV Title Method Hazard Report($
ME-007 FI MECHANICAL - CLOSURES AND COVERS A&l
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.3.1.1 Closures and Covers (I)(CR) 4.3.12.4.2.8.2 Self-Supporting Covers (A)
4.3.12.4.2.8.1.A Covers (A) 4.3.12.9.3 Holes (A&l)

Requirement Summary:

Requirements” identified above.

Closures and covers are required for areas that are not designed for routine cleaning. Access covers that are noj completely

removable must be self-supporting in the open position.

Detailed Descriptions of Requirements:

A. Closures or covers shall be provided for any area of the integrated rack that is not designed for routine cleaning. An
inspection of the hardware to flight approved drawings shall be performed to verify compliance with the requifement
(SSP 57000, paragraph 3.12.3.1.1)

B. Covers - An analysis of payload hardware and flight drawings shall be performed to verify SSP 57000, paragfaph
3.12.4.2.8.1. The verification shall be considered successful when the analysis shows the requirement has bgen met.

C. Access covers that are not completely removable shall be self-supporting in the open position (SSP 57000, garagraph
3.12.4.2.8.2). Verification shall be considered successful when an analysis of the payload flight hardware drajvings
shows that all access covers that are not completely removable are self-supporting in the open position.

D. Covers shall be provided for holes that are round or slotted in the range of 10.0 to 25.0 mm (0.4 to 1.0 in.) (SBP
57000, paragraph 3.12.9.3) and that are in IVA crewmember translation paths and maintenance worksites. An analysis
shall be performed using data from drawings, integration documentation, and operational procedures to ident|fy the
applicable holes. An inspection of the hardware to flight approved drawings shall be performed to ensure thafeither
proper hole sizes have been used or that all applicable holes are covered or guarded.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):

A&l
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.3.1.1, 3.12.4.2.8.1, 3.12.4.2.8.2, and 3.12.9.3
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ME-008 Fl MECHANICAL - BUILT-IN CONTROLS D&l

Number SOV Title Method Hazard Report($

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.12.3.1.2.A Built-In Controls (1)
4.3.12.3.1.2.B Built-In Controls (A or D)

Requirement Summary:

Containers of liquids or particulate matter must have built-in methods of capture control, and the capture
mechanisms/elements should not disperse their trapped materials while they are being replaced or cleaned.

Detailed Descriptions of Requirements:

A. Payload containers of liquids or particulate matter shall have built-in equipment/methods for control of vaporiz
material overflow, or spills. (SSP 57000, paragraph 3.12.3.1.2.A) An inspection of the hardware to flight app
drawings shall be performed to verify compliance with the requirement.

B. Capture elements, including grids, screens, or filter surfaces shall be accessible for replacement or cleaning

ation,
roved

vithout

dispersion of the trapped materials. (SSP 57000, paragraph 3.12.3.1.2.B). The verification shall be consideted

Requirements” identified above.

successful when demonstration or analysis shows that the crew can access the flight hardware capture elemgnts for
cleaning or replacement without dispersion of trapped material.
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6
Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A&l or D&l
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.12.3.1.2
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Number SOl Title Method| Hazard Report($
ME-009 Fl MECHANICAL - ONE-HANDED CLEANING OPERATIONS D

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.3.1.5 One-Handed Operation (D)(CR)

~

Requirement Summary:

Payload cleaning equipment and supplies must be designed for one-handed operation or use.

Detailed Descriptions of Requirements:

Verify by demonstration that payload cleaning equipment and supplies can be operated using only one hand, whigh does
not preclude the use of either hand.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
D

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.3.1.5
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an alignment mark is on the reflight part per the drawings.

Number SOV Title Method Hazard Report($)
ME-011 FI MECHANICAL - EQUIPMENT MOUNTING D
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.2.1 Equipment Mounting (A or D)(CR)
Requirement Summary:
Equipment must be labeled or marked to protect against improper installation.
Detailed Descriptions of Requirements:
Equipment mounting used during nominal operations and planned maintenance shall be verified by analysis or
demonstration. The verification shall be considered successful when the analysis or demonstration shows that the payload
hardware used during nominal operations and planned maintenance is designed, labeled, or marked to protect adainst
improper installation.
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
AorD
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: An inspection is required to endure that

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.2.1
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ME-012 F MECHANICAL - DRAWERS AND HINGED PANELS A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.2.2 Drawers and Hinged Panels (A)

~

Requirement Summary:

Payload Orbital Replacement Units (ORUSs) that are pulled out for routine inspection must be mounted on equipmgent
drawers or hinged panels such that they can remain in the “open” position without being supported by hand.

Detailed Descriptions of Requirements:

Payload ORUs that are pulled out of their installed positions for routine inspection shall be mounted on equipmenf drawers
or hinged panels. Such drawers or hinged panels shall remain in the “open” position without being supported by hand.

Verification shall be considered successful when an analysis of the equipment flight drawings shows that the requjrement is
met.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.2.2
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ME-013 F MECHANICAL - ALIGNMENT A

Number SOV Title Method Hazard Report($

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.2.5 Alignment (A)

Requirement Summary:

Guide pins or their equivalent must be provided for payload hardware that has blind-mate connectors.

Detailed Descriptions of Requirements:

Verification shall be considered successful when an analysis of the payload flight hardware drawings shows that ¢
or their equivalent are provided to assist in alignment during installation of hardware with blind mate connectors.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.2.5
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ME-014 F MECHANICAL - UMBILICAL RESTRAINT D

Number SOV Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.1.1.6.2 Umbilical Physical Mate (D)

Requirement Summary:

A Rack Utility Panel and umbilicals must be provided to connect the integrated rack to the ISS standoff Utility Inte
Panel.

[face

Detailed Descriptions of Requirements:

Integrated racks shall provide a Rack Utility Panel and umbilicals that allow connection of rack utilities from the ra
the standoff Utility Interface Panel as specified in SSP 41002, Figure 3.2.2-1 and the appropriate Utility Interface
connector layout as specified in SSP 41002, Figures 3.3-Ugimi&3-5. Verification shall be considered successful w|

observed in a fully mated condition with no tension on the umbilicals.

The demonstration shall be conducted using the Payload Rack Checkout Unit (PRCU), or equivalent.

Ck to
Panel
hen

a demonstration shows that the umbilicals can successfully reach their intended connector and that the connectors are

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
N/A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
1. N/A Il. N/A

Applicable Document(s):

SSP 41002, Figures 3.2.2-1 and 3.3-1ubt03.3-5
SSP 57000, par. 3.1.1.6.2
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Number SOolv Title
ME-016 FI MECHANICAL - UNIQUE TOOLS

Method Hazard Report($

A

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.2.8.4 Unique Tools (A)

Requirement Summary:

Payload-provided unique tools must comply with ISS tool design requirements.

Detailed Descriptions of Requirements:

shows that the tool requirements are met.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Requirements” identified above.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript

Required Re-verification Data:
I. N/A

Il. COC

Data Submittal Dates
. N/A

II. L-6

Applicable Document(s):

SSP 50005, par. 11.2.3
SSP 57000, par. 3.12.4.2.8.4

A-25

Payload-provided unique tools shall meet the requirements in accordance with SSP 50005, paragraph 11.2.3. V@grification
shall be considered successful when an analysis of the payload flight hardware drawings for payload-provided un

gue tools
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ME-017 Fl MECHANICAL - CONNECTOR MATING/DEMATING A&D

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.3.1 One-Handed Operation (A or D)(CR)
4.3.12.4.3.3 Ease of Disconnect (A)

4.3.12.4.3.5 Self Locking (A)

Requirement Summary:

~

These requirements ensure that fluid and electrical connectors can be operated easily by crewmembers on-orbit. | Fluid
connectors must be designed for one-handed operation. The crew should be able to disconnect electrical connegtor plugs
by a single turn, and internal connector plugs must provide a self-locking safety catch.

Detailed Descriptions of Requirements:

A. Fluid Connectors
All ORU connectors, whether operated by hand or tool, shall be designed so that they can be mated/dematedq using one
hand. Connector design shall not preclude the use of either the right or the left hand. (SSP 57000, paragraph
3.12.4.3.1) Verification shall be considered successful when analysis or demonstration shows that all ORU cpnnectors
(flight hardware or hardware that replicates the flight hardware configuration), can be mated/demated using oply one
hand, which does not preclude the use of either hand.

B. Electrical Connectors
i. All ORU connectors, whether operated by hand or tool, shall be designed so that they can be mated/demfted using

one hand. Connector design shall not preclude the use of either hand. (SSP 57000, paragraph 3.12.4.3.1L)
Verification shall be considered successful when analysis or demonstration shows that all ORU connectofs can be
mated/demated using only one hand, which does not preclude the use of either hand.
ii.a Electrical connectors which are mated/demated during nominal operations shall require no more than twojturns to
disconnect. Ease of disconnect shall be verified by analysis. Verification shall be considered successful jvhen the
analysis shows that electrical connectors which are mated/demated during nominal operations require hojmore
than two turns to disconnect.
ii.b. Electrical connectors which are mated/demated during ORU replacement operations only shall require ng more
than six turns to disconnect. Ease of disconnect shall be verified by analysis. Verification shall be considered
successful when the analysis shows that electrical connectors which are mated/demated during ORU replacement
operations require no more than six turns to disconnect.

iii. Payload electrical connectors shall provide a self-locking feature. (SSP 57000, paragraph 3.12.4.3.5) Ve¥ification
shall be considered successful when an analysis of payload flight hardware drawings shows payload eledtrical
connectors are provided with a self-locking feature.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A or A&D

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC Il. L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.3.1, 3.12.4.3.3, and 3.12.4.3.5
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Number SOl Title Method Hazard Report

ME-018 Fl MECHANICAL - CONNECTOR ARRANGEMENT AND A&l&D
ACCESSIBILITY

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.12.4.3.2.A Accessibility (A or D)(CR) 4.3.12.4.3.6.A Connector Arrangement (1)(CR)
4.3.12.4.3.2.B Accessibility (A or D) 4.3.12.4.3.6.B Connector Arrangement (1)(CR)

Requirement Summary:
Integrated-rack connectors must be accessible, and they should be easy to disconnect, or reconnect without cau
to them.

ing damage

Detailed Descriptions of Requirements:

A. i. Nominal Operations
Accessibility shall be verified by analysis or demonstration. Verification shall be considered successful wh

possible to mate/demate individual connectors without having to remove or mate/demate other connectorg
ii. Maintenance Operations

Accessibility shall be verified by analysis or demonstration. Verification shall be considered successful wh

analysis of the payload flight hardware drawings or demonstration of the payload flight hardware shows tha

possible to mate/demate individual connectors without having to remove or mate/demate connectors on o

ORUs or payloads.

B. Electrical connectors and cable installations shall permit disconnection and reconnection without damage to \
connectors. Verification shall be considered successful when an analysis of the payload hardware drawings {

connectors.

C. Space between connectors and adjacent obstructions shall be a minimum of 25 mm (1 inch) for Intravehicula
(IVA) access. Verification shall be considered successful when an inspection of the hardware to flight approv
drawings shows a space between connectors and adjacent obstructions.

D. Connectors in a single row or staggered rows which are removed sequentially by the crew (IVA) shall provide
minimum of 25 mm (1 inch) of clearance from other connectors and/or adjacent obstructions for 270 degrees
around each connector beginning at the start of its removal/replacement sequence. Verification shall be cond
successful when an inspection of hardware to flight approved drawings shows connectors in a single row or s
rows.

it is possible to disconnect and reconnect electrical connectors and cable installations without damage to wirifg

en an

analysis of the payload flight hardware drawings or demonstration of the payload flight hardware shows that it is

en an
titis
er

yiring
hows that

[ Activity
d

a
bf sweep
idered

aggered

Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A&l or D&l

I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC Il. L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.3.2 and 3.12.4.3.6
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Number SOl Title Method Hazard Report
ME-019 Fl MECHANICAL - CONNECTOR PROTECTION AND A&l
SHAPE

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.3.8 Connector Protection (A)

4.3.12.4.3.9 Connector Shape (A)

4.3.12.9.1.1 Mismatched (D or I)

Requirement Summary:

Integrated-rack connectors should be designed to prevent inadvertent reversing or mismatching of electrical conn
They should also have sufficient mechanical protection to prevent crewmember contact with exposed electrical cd
and physical damage/contamination protection should be provided for demated connectors.

ections.
ntacts,

Detailed Descriptions of Requirements:

A. Fluid Connectors

i. Physical - Protection against physical damage and contamination shall be provided for all demated conng

(SSP 57000, paragraph 3.12.4.3.8). Verification shall be considered successful when an analysis shows
protection against physical damage and contamination is provided for all demated connectors.

ii. Mismating - Connectors that are of different shapes or physically incompatible shall be used when lines d
content. (SSP 57000, paragraph 3.12.4.3.9). Verification shall be considered successful when an analys
payload flight hardware drawings shows that connectors that differ in content are of different shape or are
physically incompatible.

B. Electrical Connectors

i. Physical - Protection shall be provided for all demated connectors against physical damage and contamiry

(SSP 57000, paragraph 3.12.4.3.8). Verification shall be considered successful when an analysis shows
protection is provided for all demated connectors against physical damage and contamination.

ii. Mismating - The design of integrated rack connectors and subrack equipment connectors shall be verifieq
demonstration or inspection. The demonstration shall be performed on the integrated rack connectors ar]
equipment connectors. An inspection of the hardware to flight approved drawings shall be performed to

ctors.
that

ffer in
5 Of

ation.
that

by
d subrack

erify

compliance with the requirement. The verification shall be considered successful when the demonstratioh or

inspection shows that the connectors are unigue to its appropriate connection, thereby preventing mismajching.
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1.L-6
Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A&D or Aé&l

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC Il. L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.3.8, 3.12.4.3.9, and 3.12.9.1.1
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Number SOl Title Method| Hazard Report(k)
ME-020 Fl MECHANICAL - ALIGNMENT, CODING, AND A&l
ORIENTATION

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.12.4.3.11.A Alignment Marks or Guide Pins (I)(CR) 4.3.12.4.3.14 Orientation (A)
4.3.12.4.3.12.A Coding (I)(CR)

4.3.12.4.3.12.B Coding ()(CR)

Requirement Summary:

Parts that are to be mated on-orbit must have alignment marks with both halves properly coded, and grouped plu
oriented so that aligning pins are in the same relative position.

jS must be

Detailed Descriptions of Requirements:

A. Alignment marks, guide pins, or mating parts shall be verified by inspection. The inspection shall be performe
examining the mating hardware for alignment marks or guide pins in a visible location during mating. Verificat
shall be considered successful when an inspection shows that the alignment marks or guide pins are applied
parts and consist of a straight or curved line to a width and length sufficient to allow accurate alignment. Guid
shall be verified by inspection of the drawings or the hardware. The verification shall be considered successf
the guide pins are shown to extend beyond the plugs electrical pins to ensure that guide is obtained before th
electrical pins engage.

B. Both halves of mating connectors shall display a code or identifier, which is unique to that connection. The I
codes on connectors shall be located so that they are visible when connected or disconnected. (SSP 57000,
3.12.4.3.12) Verification shall be considered successful when an inspection of the hardware to flight approve
drawings shows that both halves of mating connectors display a code or identifier, which is unique to that con

position. (SSP 57000, paragraph 3.12.4.3.14) Verification shall be considered successful when an analysis 9
payload flight hardware drawings shows that grouped plugs and receptacles are oriented so that the aligning
equivalent devices are in the same relative position.

d by

on

0 mating
e pins

il when
P

bels or

paragraph
)|
hection.

C. Grouped plugs and receptacles shall be oriented so that the aligning pins or equivalent devices are in the safne relative

f the
Dins or

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A&l

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC Il. L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.3.11, 3.12.4.3.12, and 3.12.4.3.14
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Number SOV Title Method Hazard Report($)
ME-021 F MECHANICAL - PHYSICAL INTERFERENCE A&D&I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.1.1.4.E Rack Requirements (I) 4.3.12.2.1 Adequate Clearance (A or D)

4.3.1.1.4.1 Rack Requirements (A) 4.3.12.2.2.A Accessibility (A or D)(CR)

4.3.1.1.4.L Rack Requirements (A) 4.3.12.2.2.B Accessibility (A or D)(CR)

Requirement Summary:

Integrated racks must have adequate volume and clearances such that they provide sufficient access to equipme
on-orbit rack installation, operations, and maintenance.

ht during

Detailed Descriptions of Requirements:

A. Integrated racks shall comply with the keepout zone for rack pivot mechanisms as specified in SSP 41017 P3

drawing shows that the envelope is provided, or when analysis shows that the umbilicals can be moved out o
envelope without exceeding any umbilical bend radii requirements.

B. Integrated racks shall be capable of rotating a minimum of 80 degrees about the pivot point for on-orbit instal
removal and maintenance. (SSP 57000, paragraph 3.1.1.4.1) Integrated racks requiring rotation shall use thg
crew restraints as specified in SSP 30257:004, (for example: the 14 inch fixed-length tether and the 71 inch a

the minimum rotation angle shall be considered successful when an analysis of the maximum rotation angle id
calculated to be at least 80 degrees. Verification of the rack positional and crew restraints at rotating angles

restraints shows that ISS-provided hardware can secure the rack in the required rotation positions.

C. The integrated rack clearance shall be verified by analysis or demonstration. The analysis shall be based on
evaluation of the drawing(s) with the calculated clearance requirements to perform the relevant tasks using th

be performed on the flight hardware or hardware that replicates the flight hardware configuration with the tool
equipment utilized in payload installation, operations, and maintenance. The verification shall be considered
successful when the analysis or demonstration shows that the clearance to accommodate crew performance
including tool utilization, is sufficient to install/de-install, operate, and maintain the integrated rack equipment.

D. Payload hardware shall be geometrically arranged to provide physical and visual access for all payload instal
operations, and maintenance tasks. (SSP 57000, paragraph 3.12.2.2.A) The verification shall be considered
when an analysis or demonstration shows that the specified accessibility to remove, replace, operate, and mg
integrated rack equipment as well as specified IVA clearance are met.

1,

paragraph 3.2.1.1.2. The verification shall be considered successful when the inspection of the umbilical rou§ng

the

ation,
rack and
djustable-

length tether), to secure the rack in these rotated positions for payload operations and maintenance. The veiffication of

or

payload operations and maintenance shall be considered successful when an analysis of the rack positional §nd crew

an
e

necessary tools and equipment utilized in payload installation, operations, and maintenance. The demonstration shall

5 and
Df tasks,

ation,

successful
intain the

Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6

continued on next page
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Title

ME-021 F MECHANICAL - PHYSICAL INTERFERENCE

Method
A&D&I

Hazard Report($

4
~

continued from previous page

Description of Re-verification Requirements:

Requirements” identified above.

Re-verification Methad:

A&l or A&Dé&I

Hazard Report(s):

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript

Required Re-verification Data:
I. N/A

II. COC

Data Submittal Dates
N/A

II. L-6

Applicable Document(s):

SSP 30257:004
SSP 41017, Part I, par. 3.2.1.1.2
SSP 57000, par. 3.1.1.4, 3.12.2.1, and 3.12.2.2
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Number SOV Title Method Hazard Report($

ME-022 F MECHANICAL - HOSE/CABLE RESTRAINTS I

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.3.15.A Hose/Cable Restraints (1)(CR)
4.3.12.4.3.15.B Hose/Cable Restraints (I)(CR)
4.3.12.4.3.15.D Hose/Cable Restraints (I)(CR)

Requirement Summary:

These requirements ensure that hoses and cables are adequately restrained.

Detailed Descriptions of Requirements:

A. Hose/Cable restraints shall be verified by inspection. Verification shall be considered successful when an insp
the hardware to flight approved drawings shows that the loose ends of hoses and cables have a means of bei
restrained.

B. Hose/Cable restraints shall be verified by inspection. Verification shall be considered successful when an insy
the hardware to flight approved drawings shows that conductors, bundles, or cables are secured by a means d
unless they are contained in wiring ducts or cable retractors.

Ection of
g

ection of
f clamps

C. Hose/Cable restraints shall be verified by inspection. Verification shall be considered successful when an insgpection of

the hardware to flight approved drawings shows that loose cables are restrained as specified in SSP 57000, p
3.12.4.3.15.

hragraph

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
N/A

I.  On-orbit relocation of the integrated rack: No re-verification required.

II. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
1. N/A Il. N/A

Applicable Document(s):
SSP 57000, par. 3.12.4.3.15
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ME-023 Fl MECHANICAL - ENGAGEMENT STATUS INDICATION I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.4.1 Non-Threaded Fastener Status Indication (D or I)(CR)

Requirement Summary:

Non-Threaded fasteners must provide an indication that they are correctly engaged.

Detailed Descriptions of Requirements:

Non-threaded fasteners status indication shall be verified by demonstration or inspection. Verification shall be copsidered
successful when the demonstration or inspection shows that an indication of correct engagement (hooking, latch fastening,
or proper positioning of interfacing parts) of non-threaded fasteners shall be provided.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
Dorl

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.4.1
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Number SOV Title Method Hazard Report($)
ME-024 FI MECHANICAL - MOUNTING BOLT/FASTENER I
SPACING AND TOOL CLEARANCE

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.12.4.4.2 Mounting Bolt/Fastener Spacing (1)

4.3.12.4.4.14 Access Holes (I)

Requirement Summary:

Spacing around fasteners must allow hand or tool access, and holes that fasteners pass through should not require precise

alignment of the fastener.

Detailed Descriptions of Requirements:

A. Mounting bolts and fasteners shall be spaced the required distance from other surfaces as specified in SSP 7000,
paragraph 3.12.4.4.2 mounting bolt/fasteners shall be verified by inspection. Verification shall be successful ywhen an
inspection of the hardware to flight approved drawings shows that mounting bolts and fasteners are spaced ap
specified.

B. Covers or shields through which mounting fasteners must pass shall have holes that allow passage of the fagener (and
hand or necessary tool if either is required) without precise alignment. (SSP 57000, paragraph 3.12.4.4.14)

Verification shall be considered successful when an inspection of the hardware to flight approved drawings stows that
covers or shields through which mounting fasteners must pass for attachment to the basic chassis of the unit pave holes
for passage of the fastener without precise alignment.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):

Aorl
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.4.2and 3.12.4.4.14
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Number SOV Title Method Hazard Report($)
ME-025 Fl MECHANICAL - MULTIPLE FASTENERS I
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.4.4.A Multiple Fasteners (1)(CR)
Requirement Summary:
When several fasteners are used on one item, they should all be of the same type (excluding length), and the degign should
prohibit them from being assembled incorrectly.
Detailed Descriptions of Requirements:
Multiple fasteners shall be verified by inspection. Verification shall be considered successful when an inspection pf the
hardware to flight approved drawings shows that when several fasteners are used on one item they are all of identical type
(excluding length).
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6
Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
I
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.4.4
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ME-026 Fl MECHANICAL - FASTENERS A&l
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.4.5 Captive Fasteners (A) 4.3.12.4.4.7 Threaded Fasteners (I)(CR)
4.3.12.4.4.6.A Quick Release Fasteners (I)(CR) 4.3.12.4.4.9 Winghead Fasteners (I)(CR)
4.3.12.4.4.6.B Quick Release Fasteners (I)(CR) 4.3.12.9.5 Screws and Bolts (A&l)

Requirement Summary:

These requirements ensure that fasteners in the integrated racks comply with specified operational requirements.

Detailed Descriptions of Requirements:

A. All fasteners shall be captive when disengaged. (SSP 57000, paragraph 3.12.4.4.5) Verification shall be conpidered
successful when an analysis shows that fasteners that are planned to be installed and/or removed on-orbit arp captive
when disengaged.

B. Quick Release Fasteners shall:

i. Require a maximum of one complete turn to operate (quarter-turn fasteners are preferred). (SSP 57000
paragraph 3.12.4.4.6.A) Verification shall be considered successful when an inspection of the hardware {o flight
approved drawing's shows that fasteners require a maximum of one complete turn to operate.

ii. Be positive-locking in the open and closed positions. (SSP 57000, paragraph 3.12.4.4.6.B) Verification shall be
considered successful when an inspection of the hardware to flight approved drawing's shows that fastenrs are
positive-locking in open and closed positions.

C. Threaded fasteners shall have only right-hand threads. (SSP 57000, paragraph 3.12.4.4.7) Verification shalllbe
considered successful when an inspection of the hardware to flight approved drawing's shows that threaded fasteners
have right-handed threads per the hardware or drawings as specified in SSP 52005, section 5.6.

D. Winghead fasteners shall fold down and be retained flush with surfaces. (SSP 57000, paragraph 3.12.4.4.9)
Verification shall be considered successful when an inspection of the hardware to flight approved drawing's spows that
Winghead fasteners fold and are retained flush with surfaces.

E. Locking devices used in conjunction with pin fasteners shall be made accessible and visible. (SSP 57000, pafagraph
3.12.4.4.10.B) Verification shall be considered successful when an inspection of the hardware to flight approjed
drawing's shows that locking devices used in conjunction with pin fasteners are accessible and visible.

F. Threaded ends of screws and bolts accessible by the crew and extending more than 3.0 mm (0.12 in.) shall §e capped
to protect against sharp threads. (SSP 57000, paragraph 3.12.9.5) To satisfy the verification an analysis shajl be
performed using data from drawings, integration documentation, and operational procedures to identify screws and
bolts that exceed the length specified in the requirements and the required use of guards or covers due to lodation in
crewmember translation paths and maintenance worksites. The verification shall be considered successful when a
drawing inspection of the hardware to flight approved drawing's shows that screws and bolts which exceed th¢
specified length have been properly covered, or guarded.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

continued on next page
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Title
MECHANICAL - FASTENERS

Method
A&l

Hazard Report($

4
~

continued from previous page

Description of Re-verification Requirements:

Re-verification Methad:

A&l

Hazard Report(s):

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

I. N/A

II. COC

Required Re-verification Data:

II. L-6

Data Submittal Dates
N/A

Applicable Document(s):

SSP 52005, section 5.6
SSP 57000, par. 3.12.4.4.5, 3.12.4.4.6, 3.12.4.4.7, 3.12.4.4.9, and 3.12.9.5
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Number SOl Title Method Hazard Report($
ME-027 Fl MECHANICAL - LATCHES I
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.4.8.A Over Center Latches (I)(CR) 4.3.12.6.2.A Stowage and Equipment Drawers/Trays (I)
4.3.12.4.4.8.B Over Center Latches (I)(CR) 4.3.12.6.2.B Stowage and Equipment Drawers/Trays (I
4.3.12.4.4.8.C Over Center Latches (I)(CR) 4.3.12.9.4 Latches (I)

Requirement Summary:

These requirements ensure that latches and associated handles/operating mechanisms in the integrated racks cd
specified operational requirements.

Detailed Descriptions of Requirements:

A. Over center latches shall have the following design features:

B. Latches on drawers/trays shall include the following design features:

~—

CR)
CR)

mply with

Nonself-Latching Over center latches shall include a provision to prevent undesired latch element realignment,

interface, or re-engagement. (SSP 57000, paragraph 3.12.4.4.8.A). Verification shall be considered sucq
when an inspection of the hardware to flight approved drawing's shows that there is a provision to protect
undesired latch element realignment, interface, or re-engagement.

Latch Lock- Latch catches shall have locking features. (SSP 57000, paragraph 3.12.4.4.8.B). Verification
considered successful when an inspection of the hardware to flight approved drawing's shows that latch ¢
have locking features.

Latch Handles If the latch has a handle, the latch handle and latch release shall be operable by one hand

essful
against

shall be
atches

.(SSP

57000, paragraph 3.12.4.4.8.C). Verification shall be considered successful when an inspection of the hgrdware

to flight approved drawing's shows that the latch handle and latch release are operable by one hand.

All latches, handles, and operating mechanisms shall be designed to be latched/unlatched and opened/c
one hand by the $5percentile American male to the 5th percentile female. (SSP 57000, paragraph 3.12.6
Verification shall be considered successful when an inspection of the hardware to flight approved drawing
that all latches, handles, and operating mechanisms are designed to be latched/unlatched and opened/cl
one hand by the $5percentile American male and accommodate the 5th percentile female.

The design of latches shall be such that their status (locked/unlocked) can be determined through visual
inspection. (SSP 57000, paragraph 3.12.6.2.B). Verification shall be considered successful when an insy

psed with
2.A).

's shows
psed with

ection of

the hardware to flight approved drawing's shows that the status of latches can be determined through visyjal

inspection.

C. Latches that pivot, retract, or flex so that a gap of less than 35 mm (1.4 in.) exists shall be designed to prevent
entrapment of a crewmembers appendage. (SSP 57000, paragraph 3.12.9.4). Verification shall be considerd
successful when an inspection of the hardware to flight approved drawing's shows that all latches and similar
have been properly covered, or guarded and designed to prevent entrapment of crewmember appendages.

d
devices

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

continued on next page
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Title
MECHANICAL - LATCHES

Method
|

Hazard Report($

4
~

continued from previous page

Requirements” identified above.

Description of Re-verification Requirements:

Re-verification Methad:

Hazard Report(s):

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript

Required Re-verification Data:
I. N/A

II. COC

II. L-6

Data Submittal Dates
N/A

Applicable Document(s):

SSP 57000, par. 3.12.4.4.8, 3.12.6.2, and 3.12.9.4
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Number SOV Title Method Hazard Report($)
ME-028 FI MECHANICAL - FASTENER HEAD TYPE I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.12.4.4.11.A Fastener Head Type (I)(CR)

4.3.12.4.4.11.B Fastener Head Type (1)(CR)

4.3.12.4.4.11.C Fastener Head Type (I)(CR)

Requirement Summary:

These requirements ensure that fastener head designs comply with operational requirements.

Detailed Descriptions of Requirements:

A. Hex type external or internal grip or combination-head fasteners type shall be verified by inspection. The insgection
shall be of the drawings and parts list or of the flight hardware. Verification shall be considered successful when an
inspection of the hardware to flight approved drawing's shows that the hex type external or internal grip or
combination head fasteners are used for all on-orbit crew-actuated equipment.

B. Flush or oval head internal hex grip fasteners shall be used only where smooth surfaces are required. The inspection
shall be of the flight hardware or the drawings and parts list. Verification shall be considered successful wher| an
inspection of the hardware to flight approved drawing's shows that, when a smooth surface is required, only flush or
oval head internal hex grip fastener head types are used.

C. The verification that straight-slot fasteners are not used to carry launch loads for hard mounted equipment shall be by
inspection. The inspection shall be of the flight hardware or the drawings and parts list. The verification shalllbe
considered successful when an inspection of the hardware to flight approved drawing's shows that straight-sigt
fasteners are not used to carry launch loads for hard mounted equipment.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):

I
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates

I. N/A I. N/A

II. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.4.11

A-40



SSP 57411-01 Appendix A November30, 2000

Verification Definition Sheets

ME-029 Fl MECHANICAL - ONE-HANDED FASTENER ACTUATION D

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.4.12 One-Handed Actuation (A or D)(CR)

Requirement Summary:
One-handed operation (either left or right hand) should be sufficient to actuate fasteners.

Detailed Descriptions of Requirements:

the drawings, flight hardware, or hardware, which replicates the flight hardware configuration. Verification shall bé

Number SOl Title Method Hazard Report($

~

One-handed actuation shall be verified by analysis or demonstration. The analysis or demonstration shall be performed on

Requirements” identified above.

considered successful when the analysis demonstration shows that fasteners planned to be removed or installed pn-orbit can
be mated/demated using only one hand, which does not preclude the use of either hand.
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6
Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
AorD
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.4.12
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ME-030 Fl MECHANICAL - CONTROLS SPACING DESIGN I

Number SOl Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.5.1 Controls Spacing Design Requirements (1)
4.3.12.5.2.2 Noninterference (I)(CR)

4.3.12.5.2.4 Barrier Guards (1)

Requirement Summary:

Controls, barrier guards, and other protection devices must comply with minimum spacing requirements.

Detailed Descriptions of Requirements:

A. All spacing between controls and adjacent obstructions shall meet the minimum requirements provided in acg
with SSP 57000, paragraph 3.12.5.1dngloved operation. Verification shall be considered successful when ar
inspection of the hardware to flight approved drawing's shows that the spacing between controls and adjacen
obstructions is as specified.

B. Payloads shall provide protection devices that do not cover or obscure other displays or controls. (SSP 5700
paragraph 3.12.5.2.2) Verification shall be considered successful when an inspection of the hardware to fligh
approved drawing's shows that protection devices do not cover or obscure other displays and controls.

C. Barrier guard spacing shall adhere to the requirements for toggle switches, rotary switches, and thumbwheeld
specified in SSP 57000, paragraph 3.12.5.2.4ifigtoved operation. Verification shall be considered successful
when an inspection of the hardware to flight approved drawing's shows that the barrier guard spacing is as sp

ordance

—_

as

peified.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.5.1, 3.12.5.2.2, and 3.12.5.2.4
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4
~

4.3.12.5.2.5 Recessed Switch Protection (I)
4.3.12.5.2.8 Hidden Controls (1)

Number SOl Title Method| Hazard Report($
ME-031 FI MECHANICAL - ACCIDENTAL ACTUATION PROTECTION I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.12.5.2.1 (A-G) Protective Methods (I)(CR) 4.3.12.5.2.9 Hand Controllers (I)(CR)

Requirement Summary:

These requirements protect against accidental actuation of switches or other control devices.

Detailed Descriptions of Requirements:

used for maintenance and adjustments, which could disrupt nominal operations if actuated. Suggested prote
methods/requirements are in accordance with SSP 57000, paragraph 3.12.5.2.1. Verification shall be consid
successful when an inspection of the hardware to flight approved drawing's shows one or more of the conditig
out in SSP 57000, paragraph 3.12.5.2.1AubloG are satisfied.

B. When a barrier guard is not used to prevent accidental actuation, rotary switches that control functions shall k
recessed as specified in SSP 57000, paragraph 3.12.5.2.5. Verification shall be considered successful when
inspection of the hardware to flight approved drawing's shows that rotary switches that control critical function
do not have barrier guards, are addressed as specified.

C. Controls that cannot be directly viewed will be avoided. If present, hidden controls shall be guarded to preve
inadvertent actuation in accordance with SSP 57000, paragraph 3.12.5.2.8. Verification shall be considered {

against inadvertent actuation.

D. Hand Controllers shall have a separate on/off control to prevent inadvertent actuation when the controller is n
as specified in SSP 57000, paragraph 3.12.5.2.9. Verification shall be considered successful when an inspec
hardware to flight approved drawing's shows that hand controllers have a separate on/off control.

A. Payloads shall provide protection methods to reduce the likelihood of accidental actuation of displays and coptrols

Ctive

bred

ns called
e

5, and

Nt
uccessful

when an inspection of the hardware to flight approved drawing's shows that hidden controls are guarded to pjotect

ot in use
lion of the

Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):

SSP 57000, par. 3.12.5.2.1, 3.12.5.2.5, 3.12.5.2.8, and 3.12.5.2.9
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ME-032 Fl MECHANICAL - POSITION INDICATION I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.5.2.7 Position Indication (I)(CR)

Requirement Summary:
The position of switches or other control devices should be evident without requiring removal of protective covers

Number SOV Title Method Hazard Report($

~

Detailed Descriptions of Requirements:

When payload switch protective covers are used, control positions shall be evident without requiring cover remov
Verification shall be considered successful when an inspection of the hardware to flight approved drawing's show:
control position is evident without removal of the protective cover.

Al.
that the

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.5.2.7
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Number SOV Title Method Hazard Report($

ME-033 Fl MECHANICAL - VALVE CONTROLS I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.12.5.3.A Valve Controls (1) 4.3.12.5.3.D Valve Controls (1)
4.3.12.5.3.B Valve Controls (I) 4.3.12.5.3.E Valve Controls (I)(CR)
4.3.12.5.3.C Valve Controls (1)

Requirement Summary:

~—

Valve controls need different types of handles, depending on the amount of torque needed to operate them. RotIry valves
should be threaded such that they open in the counter-clockwise direction, and the handles should be sized for egsy
manipulation.

Detailed Descriptions of Requirements:

A. Low-torque valve controls shall be verified by inspection. Verification shall be considered successful when af
inspection of the hardware to flight approved drawing's of valves classified as low-torque (i.e., requiring 1N-M|(10
in-Ib.) or less for operation) are equipped with a central pivot type handle.

B. Intermediate-torque valve controls shall be verified by inspection. Verification shall be considered successfullwhen an
inspection of the hardware to flight approved drawing's of valves classified as intermediate-torque (i.e., requir|ng
between 1 and 2 N-M (10 and 20 in-Ibs.) for operatam)equipped with a central pivot or lever type handle.

C. High-torque valve controls shall be verified by inspection. Verification shall be considered successful when gn
inspection of the hardware to flight approved drawing's of valves classified as high-torque (i.e., requiring betwpen 2 N-
M (20 in-lbs.) or more for operatiorare equipped with lever-type handles.

D. Valve handle dimensions shall meet the requirements as specified in SSP 57000, paragraph 3.12.5.3.D. Veiffication
shall be considered successful when an inspection of the hardware to flight approved drawing's shows that valve
handle dimensions meet the requirements.

E. Rotary valve controls shall be verified by inspection. Verification shall be considered successful when an insppection of
the hardware to flight approved drawing's shows that rotary valve controls open the valve with a counter-clockwise

motion.
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6
Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.5.3
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Number SOl Title Method Hazard Report($
ME-034 Fl MECHANICAL - TOGGLE SWITCH DIMENSIONS I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.5.4 Toggle Switches (1)

~

Requirement Summary:

Toggle switches should be of a standard size.

Detailed Descriptions of Requirements:

Toggle switches shall be verified by inspection. Verification shall be considered successful when an inspection oflthe
hardware to flight approved drawing's shows that toggle switch dimensions meet the requirements as specified in|]SSP
57000, paragraph 3.12.5.4.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.12.5.4
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Requirements” identified above.

Number SOl Title Method Hazard Report($)
ME-035 F MECHANICAL - RESTRAINT AND MOBILITY AIDS D
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.6 Restraint and Mobility Aids (A or D)
Requirement Summary:
Integrated racks should be designed and built such that any crewmember, while using restraints and mobility aidg, is able to
perform integrated rack installation, operation, and maintenance.
Detailed Descriptions of Requirements:
The design of the integrated rack shall be verified by demonstration or analysis. Verification shall be considered $uccessful
when the payload rack installation, operation, and maintenance tasks can be performed using standard crew restfaints,
mobility aids, and interfaces as specified in SSP 30257:004. The demonstration or analysis shall show adequate|clearance
for attaching Rack Mobility Aids (RMA) in a position that thé"qgercentile male to thé"Sercentile female crew can
reach, and is oriented to perform the installation, operation, and maintenance tasks.
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6
Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
AorD
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.6

A-47



SSP 57411-01 Appendix A November30, 2000

Verification Definition Sheets

ME-036 Fl MECHANICAL - CAPTIVE PARTS A&D&lI

Number SOV Title Method Hazard Report($

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.12.6.1.A Stow. Drawer Contents Restraints (A&IR) 4.3.12.6.1.C Stow. Drawer Contents Restraints((0R)
4.3.12.6.1.B Stow. Drawer Contents Restraints(IR) 4.3.12.6.3 Captive Parts (ICR)

Requirement Summary:

These requirements ensure that the contents of payload drawers do not escape when the drawer is opened; they
the tray when one attempts to open or close it, and they can be removed from the tray without using any tools. Al
unrestrained parts that are temporarily removed from the tray must be held captive.

do not jam
50, any

Detailed Descriptions of Requirements:

analysis shall be of the drawings of the flight hardware or hardware which replicates the flight hardware
configuration. Verification shall be considered successful when the inspection and analysis shows that al
a drawer/tray are restrained in a manner to prevent floating when the drawer is opened or closed.

i. The payload drawer/tray contents will be verified by demonstration. The demonstration shall be performg

shows that the restrained payload drawer/tray contents (including the restraints mentioned in 4.3.12.6.1.A
jam the drawer during opening or closing.

performed on the payload drawer/tray contents and the restraint. The verification shall be considered su
when the demonstration shows that the contents of the payload drawer/tray can be removed and/or repla
without using a tool under 1 G.

hardware to flight approved drawing's shows that all parts that are removed on-orbit are held captive, or provi
temporarily stowing the loose items are provided.

A. i. The payload drawer/tray contents restraints shall be verified by inspection and analysis. The inspection §nd

items in

d on the

payload drawer/tray contents or hardware. Verification shall be considered successful when a demonstrgtion

) do not

iii. The restraints for the payload drawer/tray contents shall be verified by demonstration. The demonstration shall be

cessful
ced

B. Captive parts shall be verified by inspection. Verification shall be considered successful when an inspection ¢f the

bions for

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A&D&I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.12.6.1 and 3.12.6.3
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Number SOV Title Method Hazard Report($)
ME-037 FI MECHANICAL - HANDLES A&D&I
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.6.4.1 Handles and Restraints (D ¢CIR) 4.3.12.6.4.5.A Non-Fixed Handles Design Req. (A&D)
4.3.12.6.4.3 Handle Location/Front AccesqQR) 4.3.12.6.4.5.B Non-Fixed Handles Design Req. (D)
4.3.12.6.4.4 Handle Dimensions (D) 4.3.12.6.4.5.C Non-Fixed Handles Design Reqg. (1&D)

Requirement Summary:
These requirements ensure that removable or portable payload units provide handles or other suitable means for|grasping
them (if required) and that the handles/grasping means satisfy specified design requirements.

Detailed Descriptions of Requirements:

A. All removable or portable payload items which cannot be grasped with one hand, as per Table 3.12.6.4.2-1, ghall be
provided with handles or other suitable means for grasping, tethering, carrying, and restraining as specified irf SSP
57000, paragraph 3.12.6.4.1. Verification of portable equipment grasp capability shall be by demonstration o
inspection. The demonstration shall utilize personnel with hand dimensions within 10% of Table 3.12.6.4.2-1|to
demonstrate that sufficient grasp capability is provided for theetcentile female and $%ercentile male. The
inspection shall utilize drawings to verify that a handle or other suitable grasp area is provided for portable equipment.
The demonstration or inspection shall be considered successful when it is shown that both 5th percentile and|95th
percentile personnel using one hand can grasp the portable equipment.

B. Handles and grasp areas shall be placed on the accessible surface of a payload item consistent with the rempval
direction in accordance with SSP 57000, paragraph 3.12.6.4.3. Verification shall be considered successful when an
inspection of the hardware to flight approved drawing's confirms compliance with the requirement.

C. Intravehicular Activity (IVA) handles for movable or portable units shall be designed in accordance with the mynimum
applicable dimensions in accordance with SSP 57000, paragraph 3.12.6.4.4. Verification shall be considered
successful when demonstration of the flight hardware confirms compliance with the requirement.

D. Hinged, foldout, or attachable (i.e., non-fixed) handles will comply with the requirements as specified in SSP $7000,
paragraph 3.12.6.4.5. Verification shall be considered successful when the following items are met:
i. An analysis of flight hardware drawings and demonstration of the flight hardware confirms that non-fixed handles

have a stop position for holding the handle perpendicular to the surface on which it is mounted.
ii. Demonstration of flight hardware shows that non-fixed handles can be put in the use position by one hand fnd that
they can be removed or stowed with one hand.
iii. Inspection and demonstration of flight hardware confirms that attachable/removable handles incorporate tactile
and/or visual indication of locked/unlocked status.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A&D&I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.12.6.4.1, 3.12.6.4.3, 3.12.6.4.4, and 3.12.6.4.5 and Table 3.12.6.4.2-1
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ME-042 F MECHANICAL - ORU ACCESSIBILITY D

Number SOV Title Method Hazard Report($

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.2.8 Access (A or ICR)

Requirement Summary:

Inspection or replacement of an item should be possible without requiring the removal of another ORU or the rem|
more than one access cover.

bval of

Detailed Descriptions of Requirements:

Access to inspect or replace a hardware item, which is planned to be accessed on a daily or weekly basis, shall b
by analysis or demonstration. Verification shall be considered successful when an analysis of the payload flight h
drawings or a demonstration of the payload flight hardware shows that hardware items, which are planned to be 3
on a daily or weekly basis, can be inspected and replaced without requiring the removal of an ORU or more than
access cover.

e verified
prdware

ccessed

bne

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
AorD

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.2.8
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ME-043 Fl MECHANICAL - LIGHTING DESIGN A&D&I&T

Number SOV Title Method Hazard Report($

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.12.3.4.A Lighting Design (I or T) 4.3.12.3.4.D Lighting Design (D)
4.3.12.3.4.B Lighting Design (T) 4.3.12.3.4.E Lighting Design (A or T)
4.3.12.3.4.C Lighting Design (TR)

Requirement Summary:

Lighting provided for integrated rack work areas must meet specified illumination levels, and work surfaces must 1
specific light reflection conditions.

heet

Detailed Descriptions of Requirements:

A. Verification of the specularity of the total work surface reflection shall be by testing or inspection. The testirg
considered successful when the specularity of the total work surface reflection does not exceed 20 percent.
inspection shall be considered successful if the work space surface uses paint(s) selected in accordance with
4.12.3.4-1 of SSP 57000.

B. The appropriate task illumination level as specified in Table 3.12.3.4-| of SSP 57000 shall be verified by test.
shall be considered successful when illumination level as identified in Table 3.12.3.4-1 of SSP 57000 measure
appropriate task site(s) is met. The illumination level in a glovebox payload shall be determined by taking the
of a minimum of nine measurements (3-by-3 matrix) that are equally spaced encompassing the base of the wi
surface.

C. Verification of a dimmable light source shall be by demonstration. The demonstration shall be considered su

D. Verification of the brightness ratio in a glovebox shall be by demonstration. The demonstration shall be consi
successful when the minimum to maximum illumination levels, taken from the nine measurements in 4.3.12.3.
not exceed a brightness ratio of 3:1.

E. The use of the Portable Utility Light (PUL) for medium payload operational tasks shall be verified by analysis
The analysis be performed by providing drawings which show the PUL illuminating the task site(s) at the requ
level as specified in SSP 57000, table 3.12.3.4-1. This drawing will include the distance between the PUL an

shall b

The

Table

The test
d at the
average
brk area

ccessful

when the light source is demonstrated to be continuously adjustable between 0 (off) and 100 percent (on) output.

Hered
1B, does

DI test.
red
l the task

Requirements” identified above.

site with a clear field of view. The analysis or test shall be considered successful when it shows that the payldad is
designed to use the PUL for all medium payload operational tasks.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):

A&D&T or A&D&I&T
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.3.4 and Tables 3.12.3.4-1 and 4.3.12.3.4-1
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ME-044 I MECHANICAL - AUDIO DEVICE DISPLAYS A&D

Number SOV Title Method Hazard Report($

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.9.10.A Audio Device Displays (A&D)
4.3.12.9.10.C Audio Device Displays (A&D)
4.3.12.9.10.D Audio Device Displays (A&D)

Requirement Summary:

Audible warning signal devices and circuits must include methods to allow a crewmember to determine whether th
working properly. Moreover, they should not fail in such a way that they continuously emit sounds.

ey are

Detailed Descriptions of Requirements:
A. Verification that the audio alarm device displays and circuits protect against false alarm shall be by analysis. 1
verification shall be considered complete when analysis shows that protective measures have been taken.

B. Verification of circuit test device displays or other means of operability testing shall be by demonstration. The
requirement will be met when demonstration shows that the circuit test device correctly indicates when the aug
is working and not working.

result in sustained activation of the audio device. If no such failure mode exists, then further verification is not
However, if analysis shows that there are failure modes that can result in sustained activation of the audio devi

successful when demonstration shows that the audio device can be manually turned off.

demonstration of the manual disable mode shall be required. In that case, the requirement shall be considereg

he

io device

C. Verification of the manual disable device displays shall be by an analysis that determines whether any failure modes can

required.
ce, then

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A&D

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.9.10

A-52



SSP 57411-01 Appendix A November30, 2000
Verification Definition Sheets

Number SOl Title Method| Hazard Report($
ME-046 F MECHANICAL - MECHANICAL ATTACHMENT POINTS I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.1.1.2.A MPLM Interfaces (I)

~

Requirement Summary:
The integrated rack attach points must be compatible with the MPLM structural attach points.

Detailed Descriptions of Requirements:

Verify by inspection of the hardware to flight approved drawing's that the structural attachment points are compatiple in
accordance with the table referenced in SSP 41017 Part Il, figure 3.1.1-1.

Note: No verification is required when NASA ISPR is used. The ISPR is identified in the Unique Payload Hardwark ICD.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
N/A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
1. N/A Il. N/A

Applicable Document(s):

SSP 41017 Part Il, figure 3.1.1-1
SSP 57000, par. 3.1.1.2
SSP 57200 Hardware ICD Series Document
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Number SOolv

Title

ME-047 F MECHANICAL - COLOR

Method Hazard Report($

4
~

4.3.12.8 Color (1)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

Requirement Summary:

Payload interior colors must comply with a standard color scheme.

Detailed Descriptions of Requirements:

specified.

Payloads shall select interior colors in accordance with the requirements of SSP 50008, paragraph 3.2.7. Verifica
be considered successful when an inspection of the hardware to flight approved drawing's shows that interior cold

Required Verification Data:

1. Certificate of Compliance (COC).

Data Submittal Dates:
1. L-6

Description of Re-verification Requirements:

Requirements” identified above.

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript

Re-verification Method:  Hazard Report(s):
I

Required Re-verification Data:
I. N/A

II. COC

Data Submittal Dates
I. N/A

II. L-6

Applicable Document(s):

SSP 50008, par. 3.2.7
SSP 57000, par. 3.12.8
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ME-048 F MECHANICAL - MANUAL VALVES I

Number SOV Title Method Hazard Report($

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.7.6 Manual Valves (1)

Requirement Summary:

Manual control valves that are used to control pressurized gas flow must have specific clearance to allow access
without rotating the rack.

fo them

Detailed Descriptions of Requirements:

Verification that manual valves used to control the flow of pressurized gases are accessible without rack rotation §
by inspection. Verification shall be considered successful when inspection of the hardware to flight approved draw

around the valves meets the requirements as specified in SSP 57000, paragraph 3.12.5.1.

hall be
ing's

shows that the manual valve is accessible for manual operation without having to rotate the rack and that the clearance

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above if the subrack component contains a manual valve.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.7.6 and 3.12.5.1
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ME-051 F MECHANICAL - GSE INTERFACES A&D&lI

Number SOV Title Method Hazard Report($

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.1.1.1.A GSE Interfaces (A&l)
4.3.1.1.1.C GSE Interfaces (D)

Requirement Summary:

interface geometry, overall envelope geometry, and interface forces.

Integrated rack geometry and interface forces must be compatible with requirements for Ground Support Equipmé¢nt (GSE)

Detailed Descriptions of Requirements:

A. Integrated racks shall interface to the Kennedy Space Center (KSC) GSE in accordance with the requirement
57000, paragraph 3.1.1.1.A. Verification shall be considered successful when inspection of the hardware to f
approved drawing's shows the interface is compatible with the drawings in accordance with SSP 41017 Part |
paragraph 3.2.1.1.2 and an analysis of the rack-to-GSE interface forces for ground handling provides results
not exceed the limits provided in accordance with SSP 41017 Part |, paragraph 3.2.1.4.3. The NASA-providg
50243-4 ISPR structure is assumed to meet these interfaces, provided that the integrated rack hardware doe
exceed the static envelope requirement.

C. Integrated racks shall interface to Rack Handling Adapters (RHA) in accordance with the drawings identified

57000, paragraph 3.1.1.1.C. Verify by a fit check that the rack can be successfully connected to the RHA. The

s of SSP
ight

hat do

d 683-
not

in SSP

Requirements” identified above if a ground rack is used to ship/handle subrack payload.

NASA-provided 683-50243-4 ISPR structure is assumed to meet these interfaces, provided that the integratdd rack
hardware does not exceed the static envelope requirement.
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6
Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A&D&I
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above if ground rack isused to | Il. L-6

ship/handle subrack payload.

Applicable Document(s):

SSP 41017 Part |, par. 3.2.1.1.2 and 3.2.1.4.3
SSP 57000, par. 3.1.1.1

A-56



SSP 57411-01 Appendix A

Verification Definition Sheets

November30, 2000

detector when the smoke detector is in use shall be by test. Verification shall be considered successful when
shows signal strength meets the interface characteristics as specified in SSP 57000, paragraph 3.3.10, when
30.5 m/s (10-100 ft/sec) is provided at the smoke detector.

f

Number SOV Title Method Hazard Report($)
ME-052 F MECHANICAL - SMOKE DETECTION D&I&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.10.2.1.1.A Smoke Detector (1) 4.3.10.2.1.2 Forced Air Circulation Indication (T)

4.3.10.2.1.1.B Smoke Detector (D&l)

Requirement Summary:

Smoke detectors must meet the ISS operational requirements.

Detailed Descriptions of Requirements:

A. Smoke Detector (SD)

i. Verification that integrated racks that contain a potential fire source and have forced air shall use a smokg detector
that meets the requirements as specified in 683-10007 and SSP 30262:013 shall be by inspection. Verifitation
shall be considered successful when the inspection shows the end item spec and interface control docunjent of the
smoke detector used meets the requirements as specified in 683-10007 and SSP 30262:013 respectively.
Integrated racks using the ISS-provided smoke detector shall be considered in compliance with this requifement.

ii. Verification that integrated racks requiring a smoke detector provide a smoke detector interface at the J483
connection shall be by inspection and demonstration. The inspection shall consist of reviewing
schematics/drawings to verify that they show wiring to the J43 connector. The verification shall be considgred
successful when the inspection shows wiring from the smoke detector to the J43 connector. Demonstratidn shall be
conducted to show that the connector mates with the ISS-equivalent connector. The verification shall be
considered successful when the demonstration shows that the connector mates with the 1SS-equivalent cpnnector.
Note: Verification will be performed in Europe and checked on the PRCU. The PRCU supports demonstration
verification of a payload’s interface to the fire detection and maintenance system. The PRCU provides cqnnector
savers to emulate the Z-panel interface for fire detection and suppression maintenance.

B. Forced Air Circulation Indication
Verification that integrated racks provide information indicating whether or not airflow is being provided to the gmoke

e test
rflow of 3-

Required Verification Data: Data Submittal Dates:
1. Item A.i.. ISS provided SD - Certificate of Compliance (COC) 1. 1:L-13

PD-provided SD - Analysis report comparing performance of the PD-proyiidedD: L-12

SD with the 1SS-provided SD. The analysis should contain a summary

statement showing that the PD-provided SD is the same or better than the ISS-

provided SD.

ii. COC
2. ltem B. COC 2. T:L-10
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Item A - Re-verification is not re
Iltem B - Same as the “Detailed Descriptions of Requirements” identified above for Item B.

fuired.

Required Re-verification Data: Data Submittal Dates

I. N/A I. N/A
Il. COC Il. L-12
Applicable Document(s):

683-10007

SSP 30262:013

SSP 57000, par. 3.10.2.1.1 and 3.10.2.1.2
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ME-053 Fl MECHANICAL - BURRS AND PROTRUSIONS A&l

Number SOV Title Method Hazard Report($

4
~—

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.9.6 Securing Pins (A)

4.3.12.9.7 Levers, Cranks, Hooks, & Controls (A&l)
4.3.12.9.8 Burrs (1)

Requirement Summary:

Burrs and catch points of the integrated rack and PD-provided ancillary equipment must be removed/protected fr(
equipment that is accessible to the crew.

m

Detailed Descriptions of Requirements:

A. Securing Pins

do not back out. The verification shall be considered successful when the analysis shows the requirement ha
met.

B. Levers, Cranks, Hooks, and Controls
Verification shall be by analysis and inspection. The verification shall be considered successful when the irfs

properly covered or guarded, and cannot pinch, snag, or cut the crewmembers or their clothing.
C. Burrs

Verification shall be by inspection. The verification shall be considered successful when the inspection of the
hardware to flight approved drawing's shows that all edges have been properly deburred.

An analysis of payload hardware and flight drawings shall be performed to verify that securing pins above hapdholds

s been

bection o

the hardware to flight approved drawing's and analysis shows that all levers, cranks, hooks, and controls have been

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A&l

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):

SSP 50005, par. 6.3.1.1
SSP 57000, par. 3.12.9.6, 3.12.9.7, and 3.12.9.8
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Number SOV Title Method Hazard Report($

ME-054 *F MECHANICAL - FIRE DETECTION INDICATOR A&l
AND PARAMETER MONITORING

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.10.2.1.3.A Fire Detection Indicator (1&T) 4.3.10.2.2.1 Parameter Monitoring Use (A&I)
4.3.10.2.1.3.B Fire Detection Indicator (l) 4.3.10.4.B Labeling (I)

Requirement Summary:

~—

Smoke detection indicator Light Emitting Diodes (LEDS) must operate as specified.
Detailed Descriptions of Requirements:

A. Verification that integrated racks using a smoke detector provide a red fire-detection indicator LED in an easily visible
location on the front of the rack shall be by test and inspection. Test verification shall be considered successfyil when
the test shows that the indicator LED meets or exceeds the operational characteristics of the 1ISS-provided LHD when
provided with the interface characteristics as specified in SSP 57000, paragraph 3.3.10. Integrated racks usihg the ISS
fire-detection LED shall be considered in compliance with this requirement. The inspection shall show the LHD is
positioned in an obvious, easily-viewed location on the aisle side of the rack. Inspection verification shall be
considered successful when the inspection shows the LED is positioned in an obvious, easily-viewed location|on the
aisle side of the rack.

B. If integrated racks require a fire-detection indicator, then they must also have a fire-detection-indicator interfage at the
J43 connection. Verification of this interface shall be by inspection. The inspection shall consist of reviewing
schematics/drawings to verify that they show wiring to the J43 connector. The verification shall be considereq
successful when the inspection shows wiring from the fire detection indicator to the J43 connector.

C. Situations may occur where enclosed rack volumes (integrated rack or subrack volumes) do not exchange aif with the
rack smoke detector, but nevertheless contain a potential fire source. In those cases, analysis and inspectiof will be
used to verify that sensors have been provided to monitor those rack volumes. An analysis of the payload vojJume
design shall be conducted to determine whether or not the volume contains a potential fire source. If there is|a
potential fire source present, an inspection of the drawings or flight hardware shall be conducted to determing whether
or not the volume contains the sensors to detect a fire event as approved by the PSRP during the phased safety reviews.
Verification shall be considered successful when the inspection and analysis shows that there are sensors, ag approved
by the PSRP during the phased safety reviews, to detect a fire event in a volume that contains a potential fire]source
and does not exchange air with the rack smoke detector.

D. Inspection will be used to verify that the fire-detection-indicator LED is labeled “SMOKE INDICATION” on racks
where this is required. Verification shall be considered successful when the inspection shows the label “SM
INDICATION” has been placed above the Fire Detection Indicator LED using lettering in accordance with MSFC-
STD-275 with 3.96 mm (0.156 inch) letters, style Futura Demibold, and color 37038 (Lusterless Black) as spgcified in
FED-STD-595. Integrated racks using the ISS-provided LED on the rack maintenance switch assembly with
engraved “SMOKE INDICATION” label shall be considered in compliance with this requirement.

Required Verification Data: Data Submittal Dates:
1. Drawing and a COC for inspection showing the size and location of the Fire Detectipri. L-12
Indicator for Item D. 2. L-6
2. Certificate of Compliance (COC) for Iltems A, B and C.
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&I&T

I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A Il. COC I. N/A I L-6

Applicable Document(s):
SSP 57000, par. 3.3.10, 3.10.2.1.3, 3.10.2.2.1, and 3.10.4.B
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Number
ME-055

SOV
*F

Title
MECHANICAL - FIRE SUPPRESSION ACCESS HOLE

Method
E A&D&I

Hazard Report($

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.10.3.1.A Portable Fire Extinguisher (A&I)
4.3.10.3.1.B Portable Fire Extinguisher (A&l)
4.3.10.3.2 Fire Suppression Access Port Accessibilitf (R))

4.3.10.4.A Label

4.3.10.3.3 Fire Suppressant Distribution (A or T)

ing (1)

~

Requirement Summary:

Fire suppression access holes must be provided; they must also be usable, and labeled.

Detailed Descriptions of Requirements:

A. Portable Fire Extinguisher

Verification that integrated racks and subracks provide a Portable Fire Extinguisher (PFE) access port for ea
volume containing a potential fire source shall be by inspection and analysis. Analysis of the payload volume
determine whether or not the payload volume contains a potential fire source. Verification shall be considere
successful when the inspection of the hardware to flight approved drawing's shows that the access portis a h

Ch rack
will

i
hle

between 12.7 mm (0.5 inch), for a panel thickness of < 3.175 mm (0.125 inch) and 25.4 mm (1.0 inch.) in diaeter for

a panel thickness of > 3.175 mm (0.125 inch).

Fire Suppression Access Port Accessibility

Verification that the design of the integrated rack permits the PFE nozzle to interface with the access port shall be by

demonstration. Verification shall be considered successful when the demonstration shows that the design of
integrated rack, including protrusions, allows the PFE nozzle to interface with the access port over the face of
integrated rack, without relying on areas adjacent to the integrated rack.

Fire Suppressant Distribution

Verification that the internal layout of the integrated rack will allow ISS PFE fire suppressant to be distributed
entire volume that the PFE Access Port serves, lowering the Oxygen concentration to or below 10.5% by voly
any point within the enclosure within one minute shall be by analysis or test. Rack qualification tests show thal
PFE will reduce rack volume Oxygen concentration to or below 10.5% by volume within one minute. An analy
be performed on the integrated rack to determine whether or not the internal layout of the integrated rack pre
suppressant from flowing to any volume internal to the volume that PFE Access Port serves. When verified b,
the test shall be performed to determine whether or not the ISS PFE fire suppressant, as specified in SSP 57
3.1.1.3, is distributed to the entire volume that the PFE Access Port serves. Thereby, lowering the Oxygen
concentration to or below 10.5% by volume at any point within the enclosure within one minute. Verification o
considered successful when the analysis or test shows the internal layout of the integrated rack will allow 1SS
suppressant to be distributed to the entire volume a PFE Access Port serves. Thereby, lowering the Oxygen
concentration to or below 10.5% by volume at any point within the enclosure within one minute.

Labeling
Verification that the PFE access port is labeled with a SDD 32100397-002 “Fire Hole Decal” shall be by inspé
Verification shall be considered successful when the inspection shows that a SDD 32100397-002 “Fire Hole [
has been placed over the PFE access port.

continued on next page
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ME-055 *F MECHANICAL - FIRE SUPPRESSION ACCESS HOLE  Aé&Dé&l

~

continued from previous page

Required Verification Data: Data Submittal Dates:
1. Items A, B, and D - Certificate of Compliance (COC). 1. L-10

2. Item A - Drawings showing the size and location of the Fire Suppression Access Port.2. L-13
These drawings will be used for PEI Analysis only.

3. Item C - Analysis or test report showing that all open areas of the rack are invaded by &elL-6
fire suppression material at the specified concentrations within one minute.

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&D&I or A&D&I&T
I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. Il. Same as the original

submittal dates.

Applicable Document(s):

FED-STD-595
MSFC-STD-275
SSP 57000, par. 3.1.1.4, 3.10.3.1, 3.10.3.2, 3.10.3.3, and 3.10.4 and Figure 3.1.1.3
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ME-056 F MECHANICAL — CONNECTOR PHYSICAL MATING D

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.1.1.6.1 Connector Physical Mate (D)

~

Requirement Summary:

Connectors of integrated racks requiring power or pressurized gas must have proper interfaces, and allowances fust be
given to access and inspect the interface components. In addition, potable water containers must properly interfgce with
the galley water connector.

Detailed Descriptions of Requirements:

Verification of power, Low Rate Data Link (LRDL), Medium Rate Data Link (MRDL), and video connectors of the
integrated rack physical mating to the UIP connectors shall be by demonstration. The verification shall be considgred
successful when the demonstration shows that the integrated rack connectors can physically mate with the PD-pr¢vided
corresponding UIP module connectors identified in the table above with the part number as specified in SSP 57040, Table
3.1.1.6.1-1.

Verification that the integrated rack nitrogen, interface, Vacuum Exhaust System (VES) interface connectors phygcally
mate with the corresponding module connectors shall be by demonstration. The demonstration shall use a module
connector with the part number as specified in SSP 57000, Table 3.1.1.6.1-1 to verify that the nitrogen interface gonnectors
physically mate. The verification shall be considered successful when the demonstration shows the integrated ragk
connector physically mates with its corresponding module connector.

Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6
Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: For pressurized gas interface, i is the
same as the Detailed Description of Requirements identified above. For water interfaces it is the same as the ['‘Detailed
Descriptions of Requirements” identified above if a potable water containers of new design is used. For powef it is the
same as the “Detailed Descriptions of Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.1.1.6.1
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ME-057 *FI MECHANICAL — IDENTIFICATION LABELING I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.7 Identification Labeling (1)

Requirement Summary:

This requirement ensures that labels required for payload hardware are designed and developed in accordance with the
requirements specified in SSP 57000.

Detailed Descriptions of Requirements:
An inspection shall be performed on all Labels on integrated racks, all (installed in the rack or separately) sub-rack
elements, loose equipment, consumables, ORUs, crew accessible connectors and cables, switches, indicators, and controls.
The inspection shall be of the Flight Crew Support Division (FCSD) approval documentation provided in accordange with
SSP 57000, Appendix C. The verification shall be considered successful when all of the above items have been shown to
have FCSD approved labels.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) showing FCSD Approval. 1. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.7
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ME-059 *F MECHANICAL — PAYLOAD PROTRUSIONS 1&D

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.1.1.7 (A-B) On-Orbit Payload Protrusions (I & D)
4.3.1.1.7.1 On-Orbit Permanent Protrusions (I)

4.3.1.1.7.2 (A-C) On-Orbit Semi-Permanent Protrusions (I & D)
4.3.1.1.7.3 (A-B) On-Orbit Temporary Protrusions (I & D)
4.3.1.1.7.4 On-Orbit Momentary Protrusions (D)

4.3.1.1.7.5 On-Orbit Protrusions for Keep Alive Payloads (1)
Requirement Summary:

~—

These requirements ensure that payloads with equipment that protrudes beyond the GSE plane, either permanengly or
temporarily, are designed appropriately to meet operational requirements of the International Space Station.

Detailed Descriptions of Requirements:

On-Orbit Payload Protrusions:

A: An inspection of the hardware or as-built drawings shall be performed to determine that on-orbit protrusions dp not
extend laterally across the edges of the rack or pass between racks. The verification shall be considered sucfessful
when the inspection of the hardware to flight approved drawing's shows that no on-orbit protrusion extends laferally
across the edges of the rack or pass between racks.

B: A demonstration using the actual flight hardware or flight-like equivalent shall be performed to verify that the
integrated rack hardware does not prevent attachment of RMA on the seat track. The verification shall be conjsidered
successful when the demonstration shows that the integrated rack hardware does not prevent attachment of RMA on
the rack seat track.

On-Orbit Permanent Protrusions:
An inspection of the hardware to flight approved drawing's shall be performed to determine that there are no pernjanent
protrusions. The verification shall be considered successful when the inspection shows that there are no permangnt

protrusions.

On-Orbit Semi-Permanent Protrusions:
A: An inspection of the hardware to flight approved drawing's shall be performed to determine that SIR and ISIS drawer
handles remain within the envelop shown in SSP 57000, Figure 3.1.1.7.2-1. The verification shall be considefed
successful when the inspection shows that all SIR and ISIS drawers handles remain within the required envelppe.

B: An inspection of the hardware to flight approved drawing's shall be performed to verify that semi-permanent
protrusions such as knobs, switches, guards, quick-disconnect fittings, etc., on the integrated rack are within the
envelop identified in SSP 57000, Figure 3.1.1.7.2-2 of 500 square inches. Verification shall be considered successful
when it is shown that the 500 square inch envelope has not been exceeded.

C: A demonstration using the flight hardware shall be performed to determine that semi-permanent protrusions gre
removable with hand operations and/or standard IVA tools. Verification shall be considered successful when jt is
shown that these protrusions can be removed either with hand operations and/or with standard IVA tools.

On-Orbit Temporary Protrusions:
A: An inspection of the hardware to flight approved drawing's shall be performed on the integrated rack to deterrpine that
all on-orbit temporary protrusions remain within the envelope shown in SSP 57000, Figure 3.1.1.7.3-1. The
verification shall be considered successful when the inspection shows that all on-orbit temporary protrusions femain
within the envelope shown in SSP 57000, Figure 3.1.1.7.3-1.

B: A demonstration using the flight hardware shall be performed to verify that temporary protrusions can be elimipated or
returned to their stowage configuration within 10 minutes using hand operations and/or standard IVA tools.
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4
~

Verification shall be considered successful when the protrusion can be eliminated or stowed within 10 minuteq
hand operations or standard IVA tools.

On-Orbit Momentary Protrusions:
A demonstration using the flight hardware shall be performed to verify that the momentary protrusions, which inclu
drawers/doors/covers, etc., can be eliminated within the integrated rack within 30 seconds. Verification shall be ¢
successful when the demonstration shows that these protrusions can be eliminated with the required time frame.

On-Orbit Protrusions for Keep Alive Payloads:
A. An inspection of the hardware to flight approved drawing's shall be performed to verify that the on-orbit protru

inches with the envelope shown in SSP 57000, Figure 3.1.1.7.5-1. Verification shall be considered successfu
inspection shows that the envelope dimensions are not exceeded. NOTE: The sum of the on-orbit semi-perr
protrusions and the on-orbit keep alive payloads is limited to no more than 500 square inches.

B: An inspection of the mated low temperature fluid line connectors and associated connection hardware or as-b
drawings shall be performed to verify that this hardware associated with the Habitat Holding Racks, Advanceq

Refrigerated Centrifuge is within the envelope shown in SSP 57000, Figure 3.1.1.7.5-2 of 100 square inches.
Verification shall be considered successful when the inspection shows that this hardware is limited to an envel
no more than 100 square inches.

C: Aninspection of the air filters and low temperature fluid lines or as-built drawings shall be performed to verify
hardware associated with the Habitat Holding Racks, Advanced Animal Habitat, Aquatic Habitat, Cell Culture
Egg Incubator, Insect Habitat, Plant Research Unit, Incubator, and/or the Refrigerated Centrifuge is within the
envelope shown in SSP 57000, Figure 3.1.1.7.5-3 of 900 square inches. Verification shall be considered suc
when the inspection shows that this hardware is limited to an envelope of no more than 900 square inches.

NOTE: For ground demonstration verification: Assume the ground based protrusion removal requires half the tim
on-orbit protrusion removal and that the tools are readily available.

NOTE: Protrusions are limited to 1.3 inches for ground processing and launch/landing as described in SSP 5700
paragraph 3.1.1.1.A.
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Required Verification Data: Data Submittal Dates:

1. Preliminary Data Cert. providing drawings identifying all protrusions. 1. L-13

2. Updated Data Cert. providing drawings identifying all protrusions (if required). 2. L-13

3. Certificate of Compliance (COC) for all the demonstrations performed above. 3. L6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
1&D

I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Certificate of Compliance (COC) . L-12

Applicable Document(s):
SSP 57000, par. 3.1.1.7,3.1.1.7.1,3.1.1.7.2, 3.1.1.7.3, 3.1.1.7.4, 3.1.1.7.5.

SSP 57000, figures 3.1.1.7.2-1, 3.1.1.7.2-2, 3.1.1.7.3-1, 3.1.1.7.5-1, 3.1.1.7.5-2, and 3.1.1.7.5-3.
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EL-001 Fl ELECTRICAL - STEADY-STATE VOLTAGE T
CHARACTERISTICS

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.1.1.1 Interface B (T)

Requirement Summary:

Integrated rack power must be compatible with the nominal ISS voltage range.

Detailed Descriptions of Requirements:

The selection of low and high test voltage is dependent upon the possible interface B on-orbit locations at which {
must operate. To facilitate verification of on-orbit configuration changes, which may alter the voltage at various Io)
within the Electrical Power Consuming Equipment (EPCE), systems or component data shall be performed by tes
wider voltage range. The 116 to 126 Vdc range for Interface B covers the range of ISS power system fluctuations

ne rack
cations
[ over a
and cable

voltage loss to the worst-case attached payload interface. Consequently, rack integrators must account for distri
voltage loss on the payload side of the interface only, and it is not necessary to add additional cable length or Lin

in various load conditions at the low voltage limit and at the high voltage limit. The verification shall be considere

ution

Impedance Simulation Network (LISN) to simulate the ISS interface. The integrated rack shall be operated under selected
loading conditions that envelop the operational loading. In general it will be sufficient to show that the hardware gerforms

Requirements” identified above.

successful when the test data shows that the integrated rack can perform all functional capabilities under low and}high
voltage conditions and that EPCE is compatible with the steady-state voltage limits as specified in SSP 57000, pgdragraphs
3.2.1.1.1 and 3.2.1.1.2. Facility Verification will be performed in Europe with an equivalent power supply. (Integrated
rack testing will be accomplished on the PRCU with Investigation Load simulators.)
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6
Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
T
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.2.1.1.1 and 3.2.1.1.2
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EL-002 *F ELECTRICAL - RIPPLE VOLTAGE A
CHARACTERISTICS, NOISE, AND SPECTRUM
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.1.2.1 Ripple Voltage and Noise (A)
4.3.2.1.2.2 Ripple Voltage Spectrum (A)
Requirement Summary:
These requirements ensure that all integrated racks or other electrical-power-consuming equipment are compatibje with
specific ripple voltage, ripple-voltage spectrum, and ripple-voltage noise characteristics of ISS.
Detailed Descriptions of Requirements:
Ripple Voltage and Noise requirements shall be verified by analysis.
The verification shall be considered successful when the analysis of the CS-01 test data (see VDS EL-020 for tes
requirement) shows the integrated rack connected to interface B and EPCE ( or integrated rack in MPLM) connegted to
interface C operate and are compatible with the EPS time domain ripple voltage and noise level of at least 2.5 Vrns within
the frequency range of 30 Hz to 10 kHz.
Ripple Voltage Spectrum requirements shall be verified by analysis.
The verification shall be considered successful when the analysis of the CS-01 and CS-02 test data (see VDS EL{020 for
test requirement) shows that the integrated rack, connected to Interface B, and EPCE (or integrated rack in MPLIY)
connected to Interface C operates and is compatible with the Ripple Voltage Spectrum in SSP 57000, Figure 3.2.[..2.2-1.
Required Verification Data: Data Submittal Dates:
1. Data Cert providing plot of input voltage vs. frequency. 1. L-10
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&T
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):

SSP 30237
SSP 30238
SSP 57000, par. 3.2.1.2.1, 3.2.1.2.2,3.2.2.1, 3.2.2.2, 3.2.2.4, and Figure 3.2.1.2.2-1
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SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.1.3.1 Interface B (A or T)

Requirement Summary:

EPCE must be compatible with voltage transients on the ISS electrical power system.

Detailed Descriptions of Requirements:
Input voltages shall be 116 Vdc and 126 Vdc with the Interface B source impedance and 113 Vdc and 126 Vdc w
Interface C source impedance as specified in SSP 30482, Volume I.

Verification of compatibility with the specified Transient Voltages shall be performed by test or analysis of EPCE
operation across the transient envelope as specified in SSP 57000, Figures 3.2.1.3.1-1.

The verification shall be considered successful when the test or analysis shows that the EPCE is compatible with
transient voltage characteristics as specified in SSP 57000, Figures 3.2.1.3.1-1.

Note: The selection of maximum and minimum test voltage is dependent upon the possible Interface B on-orbit Ig
at which the EPCE must operate, as specified in SSP 57000, paragraphs 3.2.1.3.1 for each power input.

th the

the EPS

cations

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
AorT

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Test required of new componer
are not isolated from ISS power.

ts, which

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):

SSP 57000, par. 3.2.1.3.; Figures 3.2.1.3.1-1
SSP 30482, Vol. |
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SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.1.3.3 Fault Clearing and Protection (A)

Requirement Summary:

The integrated rack and EPCE must be compatible with short-duration high voltage transients that can result from
clearing and protection system operation.

ISS fault

Detailed Descriptions of Requirements:

Inputs supporting functional capabilities of the EPCE , ISS Transient Voltages shall be as specified in SSP 57000
3.2.1.3.3-1 for both a worst-case positive and negative transient.

The verification shall be considered successful when analysis shows that the integrated rack at Interface B and E

hardware from the EPS transient voltages as specified in SSP 57000, Figure 3.2.1.3.3-1.

Note: The transient shown in the expanded view is a composite of three possible transient conditions; consequer
analysis may consist of separate examination of the 12 microsecond transient, the 150 microsecond transi
the 300 microsecond transient.

, Figure

PCE at

Interface C does not produce an unsafe condition. Or one that could result in damage to ISS equipment and paylpad

tly, the
ent and

Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.2.1.3.3 and Figure 3.2.1.3.3-1
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EL-005 Fl ELECTRICAL - NON-NORMAL VOLTAGE RANGE A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.2.1.3.4.A Non-normal Voltage Range (A)
4.3.2.1.3.4.B Non-normal Voltage Range (A)

~

Requirement Summary:

The integrated rack and EPCE must not produce an unsafe condition or one that could result in damage to ISS equipment
when non-normal voltages occur.

Detailed Descriptions of Requirements:

Verification of compatibility with Non-Normal voltage range conditions shall be performed by analysis. The analyqdis shall
ensure that the integrated rack and EPCE will not produce an unsafe condition nor a condition that could result injJdamage
to ISS equipment external to the integrated rack and EPCE, when non-normal voltage levels as specified in SSP 7000,
paragraph 3.2.1.3.4 are present. The analysis should be performed with all converters directly downstream of Interface B
or Interface C.

The verification shall be considered successful when analysis shows that the integrated rack or EPCE is safe witHin ISS
interface conditions as specified in SSP 57000, paragraph 3.2.1.3.4.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above for new EPCE not isolated by previously qualified dc to dc converters.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.2.1.3.4
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EL-007 FI ELECTRICAL - UIP CONNECTORS AND PIN D&l
ASSIGNMENTS

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.2.1.(B,C,F) UIP Conn. and Pin Assign. (1)

4.3.4.1.2.7.(B-C) PFM NTSC Optical Conn. Pin Assign. (D&l)
4.3.3.5.2.1.2.(B-C) MIL-STD-1553B Bus A and B Conn./Pin Assign. (l)
4.3.4.1.4.(B-C) NTSC Elec. Conn./Pin Assign. (D&I)

4.3.12.4.3.13 Pin Identification ({CR)

4.3.3.6.1.4.(B-D) MRDL Connector/Pin Assign. (1)

Requirement Summary:

These requirements ensure that the connectors and pin assignments of the integrated rack or other electrical-povyer-
consuming equipment are compatible with the available interfaces.
Detailed Descriptions of Requirements:

A. Verification of power, LRDL, MRDL, and video connectors appropriate pin assignments shall be by inspectior]. The
inspection shall be an inspection of the payload drawings to verify that the power, LRDL, MRDL, and video cqnnector
pinouts are as specified in the SSP 57001, Figures 3.2.1.1-1, 3.3.2.2-1, 3.3.2.2-2, 3.3.3.1-1, 3.3.3.1-2, 3.4.1.2-2, and
3.4.2.1-1.

B. Verification of the power, LRDL, MRDL, fiber, and video connectors with the requirements in accordance with SSQ
21635 shall be by inspection. (The inspection shall consist of an inspection of the payload drawings to confirin that
the SSQ 21635 requirements are identified on the payload connector drawings.)

C. Verification of P3 and P4 physical mating with UOP J3 and J4 connectors shall be by demonstration. The velfification
shall be considered successful when the demonstration shows that the P3 and P4 connectors can physically fnate with
the J3 and J4 connectors.

D. Verification of P3 and P4 appropriate pin assignment shall be by inspection. The inspection shall be an inspdction of
payload drawings to verify that the P3 and P4 pinouts match the corresponding UOP J3 and J4 pinouts. The
verification shall be considered successful when the inspection shows that the P3 and P4 connector pinout is
appropriate.

E. Verification of the P3 and P4 connector with the requirements as specified in SSQ 21635 shall be by inspectipn. The
inspection shall consist of an inspection of the drawings to identify that the SSQ 21635 requirement is identifi¢d on the
drawing for the P3 and P4 connectors.

F. Verification that the P46 and P47 (MRDL Connector/Pin) wire complies in accordance with the requirements pf SSQ
21655 shall be by inspection. The inspection shall consist of an inspection of the drawings to confirm that thg 100
ohm SSQ 21655 requirement is identified on the drawing for the P46 and P47 (MRDL Connector/Pin) wiring.
Documentation of wire qualification to SSQ 21655 or equivalent will be required either by qualification data pgckage
or reference to previously qualified wire vendor and part number.

G. Pin identification shall be verified by inspection. Verification shall be considered successful when an inspectipn shows
each pin is uniquely identified (i.e., labeled).

Note: Verification of the MIL-STD-1553B Bus A and B Connector/Pin Assignments can be accomplished by perfqrming a
test of the integrated rack using the PRCU. Test would be for the MIL-STD-1553B to correctly received and exedute
commands on P3 and P4 independently with various address assignments at P3 and P4.

Required Verification Data: | Data Submittal Dates:
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1. Certificate of Compliance (COC).

Description of Re-verification Requirements:

Re-verification Method:  Hazard Report(s):

D&l

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

I. N/A

II. COC

Required Re-verification Data:

Data Submittal Dates
I. N/A

II. L-6

Applicable Document(s):

SSP 57000, par. 3.2.2.1,3.3.5.2.1.2,,3.3.6.1.4,3.4.1.4,3.4.1.2.7, 3.12.4.3.13, and Table 3.1.1.6.1-1
SSQ 21635

SSQ 21655

SSP 57001, Figures 3.2.1.1-1, 3.3.2.2-1, 3.3.2.2-2, 3.3.3.1-1, 3.3.3.1-2, 3.4.1.2-2, and 3.4.2.1-1
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EL-009 F ELECTRICAL - COMPATIBILITY WITH SOFT START/STOR T
RPC

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.2.3 Compatibility With Soft Start/Stop RPC (T)

Requirement Summary:

This requirement ensures that the EPCE can initialize operation and is compatible with the soft start/stop charact
the ISS remote power controllers.

pristics of

Detailed Descriptions of Requirements:

Verification of initialization with soft start/stop performance characteristics shall be by test when the initial supply @
power is provided to the equipment connected to the Remote Power Controller (RPC)(s). Input power to the payl
and EPCE connected to either Interface B or Interface C shall be delivered through an RPC capable of matching
voltage over time profiles in accordance with SSP 57000, paragraph 3.2.2.3. The EPCE connected to Interface H
shall be operated within multiple load combinations at levels ranging from 0% to 100% of the RPC rated conducti
the specified maximum duration. Since the concern is that the delayed application of full current imposed by RP(
incompatible with payload operation, it is necessary to test only for an activation matching or exceeding the longg
duration as specified in SSP 57000, paragraph 3.2.2.3. If the resistance and turn-on characteristics of the paylog
the turn-on conductance may be simulated by a programmable voltage or current source which delays the applica
current in accordance with the conductance as specified in SSP 57000, paragraph 3.2.2.3.

The verification shall be considered successful when test shows that the EPCE can initialize operation and prove
compatibility with soft start/stop RPC characteristics, representative of SSP 57000, Figure 3.2.2.3-1, as specified
57000, paragraph 3.2.2.3. . Facility Verification will be performed in Europe with an equivalent power supply. (Inf
rack testing will be accomplished on the PRCU with Investigation Load simulators.)

f
bad rack
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Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.2.2.3 and Figure 3.2.2.3-1
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SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.2.4 Surge Current (A&T)

Requirement Summary:

The EPCE surge currents upon activation and deactivation must not exceed the allowable limits.

Detailed Descriptions of Requirements:
Verification of compatibility with Surge Current limits shall be performed by test at high, nominal, and low input vol

The power source used to perform the test shall be capable of providing a range of power between 0 kW to 6 kW
126 Vdc for Interface-B-connected equipment, and 0 kW to 1.44 kW at 113-126 Vdc for Interface-C-connected eq

The analysis shall be performed using test data from the above test. The analysis shall show that the EPCE sur
envelope does not exceed the limits as specified in SSP 57000, paragraph 3.2.2.4. These requirements apply to
operating modes and changes including power-up and power-down.

fage
values as specified. Input power to the integrated rack or EPCE should be representative of the ISS power envirgnment.

at 116-
uipment.

The EPCE shall be operated under worst-case loading conditions that envelope operational loading and voltage Tnges.

e current
all

Required Verification Data: Data Submittal Dates:

1. Analysis report including surge current profiles for common integrated rack configuraltiend._-10

2. Test Report. 2. L-10

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

from the original flight equipment is to be documented by analysis and test. The analysis shall consider comm
integrated rack current surge profiles to be updated based on revised component data.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: The effect of configurations diff¢ring

pn

Required Re-verification Data: Data Submittal Dates

I. N/A I. N/A

Il. Same as the “Required Verification Data” identified above. II. Same as the original
submittal dates.

Applicable Document(s):
SSP 57000, par. 3.2.2.4
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EL-011 *F ELECTRICAL - REVERSE ENERGY/CURRENT A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.2.5 Reverse Energy/Current (A)

Requirement Summary:
The equipment must not introduce unacceptable Reverse Energy/Current into the ISS power system.

Detailed Descriptions of Requirements:

Verification of compatibility with Reverse Energy/Current limits shall be performed by analysis at 6 kW, 3 kW, or 1144
kW values corresponding to the integrated rack or EPCE design.

Input power to the integrated rack or EPCE should be representative of the ISS power environment.

The power source used to perform the analysis shall be capable of providing a range of power between 0 kW to g kW at
116-126 Vdc for Interface-B-connected equipment, and 0 kW to 1.44 kW at 113-126 Vdc for Interface-C-connectgd

equipment.
The EPCE shall be analyzed under selected loading conditions that envelope operational loading.

The verification shall be considered successful when the following conditions are met:
a. Analysis shows that the integrated rack and EPCE complies with requirements as specified in SSP 57000, [Table
3.2.2.5-| for the reverse energy/current into the upstream power source.

b. Analysis shows the reverse-energy or the reverse-current requirement is met for all environmental conditior|s as
specified in SSP 57000, when powered from a voltage source as specified in SSP 57000, paragraphs 3.2.1 and
3.2.2.4 with a source impedance of 0.1 ohm.

Required Verification Data: Data Submittal Dates:

1. Data Cert comparing worst case reverse current and potential reverse current case | 1. L-13
conditions to SSP 57000, Table 3.2.2.5-1 allowables.

2. Updated Data Cert comparing worst case reverse current and potential reverse currerit.case0
conditions to SSP 57000, Table 3.2.2.5-1 allowables (if required).

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-20

Applicable Document(s):
SSP 57000, par. 3.2.1, 3.2.2.4, 3.2.2.5 and Table 3.2.2.5-1
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Number SOl Title Method Hazard Report($)
EL-012 F ELECTRICAL - REMOTE POWER CONTROLLERS (RPC) A&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.2.2.6.1.1.A Remote Power Controllers (T) 4.3.2.2.6.1.1.D Remote Power Controllers (4)
4.3.2.2.6.1.1.B Remote Power Controllers (T) 4.3.2.2.6.1.1.E Remote Power Controllers (4.

Requirement Summary:
Overcurrent protection is required at all points in the system where power is distributed to lower-level feeders or i
lines, and it must be configured such that current limiting is provided in all the distribution paths.

ranch

Detailed Descriptions of Requirements:

A. Tests shall be performed to show the integrated rack connected to an Interface B ISPR location operates and
compatible with the characteristics shown and described in SSP 57001 Figures 3.2.6-2, 3.2.6-3, 3.2.6-4 and p
3.2.6. The tests shall be performed at initiation of power to the integrated rack and with multiple internal load
combinations that include, but are not limited to sub-rack payloads. The verification shall be considered succe
the test results show the initial current flow, when powered “on”, to the integrated rack and current flow during

current magnitude and duration as defined and described in SSP 57001 Figures 3.2.6-2, 3.2.6-3, 3.2.6-4 and
3.2.6.

compatible with the characteristics shown and described in SSP 57001 Figure 3.2.6-6and paragraph 3.2.6. T
shall be performed at initiation of power to the integrated rack and with multiple internal load combinations that
include, but are not limited to sub-rack payloads. The verification shall be considered successful if the test reg
the initial current flow, when powered “on”, to the integrated rack and current flow during the integrated rack
operations with multiple internal load combinations including sub-rack payloads does not exceed the current n
and duration as defined and described in SSP 57001 Figures 3.2.6-6and paragraph 3.2.6.

D. Analysis of electrical circuit schematics shall be performed to show overcurrent protection exists at all points in
payload electrical architecture system where power is distributed to lower level (wire size not protected by ups
circuit protection device) feeder and branch lines. The analysis shall be considered successful when results s
overcurrent protection exists at each point in the payload electrical architecture system where power is distriby
lower level (wire size) feeder and branch lines.

E. Analysis of electrical circuit schematics shall be performed to show current limiting overcurrent protection exist
internal loads drawing power from an Interface B power feed(s). The analysis shall be considered successful
results show current limiting overcurrent protection exists in the distribution paths to all load devices connected
Interface B power feed(s).

F. The integrated rack or EPCE Trip Ratings shall be verified by analysis. An analysis shall be performed for the
circuit protection device in the integrated rack to the current rating and trip characteristics of the upstream RP(

verification shall be considered successful when the analysis shows that the circuit protection device in the intd
rack will trip before the upstream RPC.

continued on next page

integrated rack operations with multiple internal load combinations including sub-rack payloads does not exceId the

B. Tests shall be performed to show the integrated rack connected to a MPLM powered rack location operates a;l:d is

s
bragraph

ssful if
he

aragraph

e tests
Llts show

agnitude

the
ream
how
ted to

s for all
vhen
to an

integrated rack connected to Interface B. The analysis will compare the current rating and trip characteristics ¢f the

. The
grated

continued from previous page

Required Verification Data: | Data Submittal Dates:
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EL-012 F ELECTRICAL - REMOTE POWER CONTROLLERS (RPC) A&T
1. Analysis Data 1. L-12
2. Test Data 2. L-10
Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Analysis required to show new ¢r
modified downstream loads are within the previously performed test envelope.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
II. Analysis Report . L-12

Applicable Document(s):

SSP 57000, par. 3.2.2.6.1.1, and 3.2.2.6.2.1.1
SSP 57001, par. 3.2.6 and Figures 3.2.6-1, 3.2.6-2, 3.2.6-3, and 3.2.6-4
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EL-013

Title
ELECTRICAL - OVERLOAD PROTECTION

Method
D&l

SO
Fl

Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.9.1.4.1 Device Accessibility (1)

4.3.12.9.1.4.2 Extractor-Type Fuse Holder (D)
4.3.12.9.1.4.3 Overload Protection Location (I)

4.3.12.9.1.4.4 Overload Protection Identification (1)
4.3.12.9.1.4.5 Automatic Restart Protection (D)

Requirement Summary:

The equipment must meet overload protection accessibility, location, labeling, and identification specifications.

Detailed Descriptions of Requirements:
A.

Hardware inspection shall be used to verify that an overload protective device will not be accessible without g
a door or cover (except operating handles or buttons of a circuit breaker, the cap of an extractor-type fuse ho
similar parts that project outside the enclosure). Verification shall be considered successful when inspection

pening
der, and
Df the

hardware to flight approved drawing's shows that a door or cover must be opened to access the overload profective

device.

Demonstration shall be used to verify that the arrangement of the extractor-type fuse holder operates such th
is extracted when the cap is removed. Verification shall be considered successful when demonstration showy
fuse is extracted when the removable cap assembly is removed.

Hardware inspection shall be used to verify that overload protection (fuses and circuit breakers), intended to
manually replaced or physically reset on-orbit, are located where they can be seen and replaced or reset with
removing other components. Verification shall be considered successful when hardware inspection results s
overload protection devices are directly visible and accessible without removal of other components.

Hardware inspection shall be used to verify that each overload protector (fuse or circuit breaker), intended to
manually replaced or physically reset on-orbit, shall be readily identified or keyed (mechanically or color code
rated value. Verification shall be considered successful when inspection results shows that the rated identific
each overload protector is in place.

The demonstration shall first induce an “Overload Initiated Shutdown” as defined in SSP 57000 Paragraph 3.
and then observe system response to assure that Automatic Restart does not occur unless the Protection Swj
is explicitly operated to enable restarting. The verification of Automatic Restart Protection shall be considered
successful when it is shows that automatic restart cannot occur following an overload-initiated shutdown withd
explicit operation of the protection switch/control to enable restarting.

ht the fuse
that the

he
put
ow that

be
) for its
htion for

 2.6.1.1
tch/Control

ut

Required Verification Data:
1.

Data Submittal Dates:

Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements:

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript

Re-verification Method:

D&l or A&D&I

Hazard Report(s):

On-orbit relocation of the integrated rack: No re-verification required.

Requirements” identified above.

ons of

Required Re-verification Data:

II. COC

Data Submittal Dates

N/A I. N/A

II. L-6

Applicable Document(s):
SSP 57000, par. 3.2.2.6.1.1, 3.12.9.1.4.1, 3.12.9.1.4.2, 3.12.9.1.4.3, 3.12.9.1.4.4, and 3.12.9.1.4.5
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EL-014 *F ELECTRICAL - EPCE LOAD IMPEDANCE T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.2.2.7.1.A Interface B (T)
4.3.2.2.7.1.B Interface B (T)

Requirement Summary:

EPCE load impedance must meet ISS amplitude and phase requirements.

Detailed Descriptions of Requirements:

EPCE load impedance shall meet the amplitude and phase requirements as specified in SSP 57000, paragraphs|3.2.2.7.1.
If downstream devices can be shown to have negligible effect on load impedance magnitude and phase, or be reglistically
simulated by passive devices, then simulated loads may be used as downstream devices for test. Load impedanfe shall be
tested under conditions of high, nominal, and low voltage to the integrated rack. The active converters directly
downstream shall also be exercised through the complete range of their loading. Selected combinations of convdrters that
can influence the measured load impedance at Interface B shall be tested.

The verification shall be considered successful when the test shows that all load impedance's measured for high, hominal
and low voltage conditions remain within specified limits. . Facility Verification will be performed in Europe with a
equivalent power supply. (Integrated rack testing will be accomplished on the PRCU with Investigation Load simylators.)

Note: The test report shall include the following:
1. A brief description of the test setup and procedure.
2. Input impedance's for each configuration tested, magnitude and phase between 100 Hz and 100 kHz, wjth a
minimum of 20 points per decade being measured.
3. An electronic copy of data and figures via floppy disc or other ICD-agreed electronic media.

Format:

1. Graphical Data - plots of magnitude and phase versus frequency on a log scale. ldentify with each plot:
A. The combination of RPCs and switches that are powered (closed)
B. Which electrical items are “on”, including items which have filters powered when the EPCE is “off".
C. The operational state or mode of each powered EPCE.

2. Tabular Data: Space or tab-delimited ASCII data, one row per frequency point, terminated in a carriage
return/line feed, or in EXCEL file format.

Required Verification Data: Data Submittal Dates:

1. Test Report showing compliance with the Unique Payload Hardware ICD 1. L-10

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):
SSP 57000, par. 3.2.2.7.1 and 3.2.2.7.2
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EL-015 *FI ELECTRICAL - MAXIMUM RIPPLE VOLTAGE EMISSIONS A&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.2.9 Maximum Ripple Voltage Emissions (A&T)

Number SOl Title Method| Hazard Report(k)

Requirement Summary:

EPCE induced Ripple Voltage emissions must not exceed allowable limits.

Detailed Descriptions of Requirements:

Maximum Ripple Voltage Emissions shall be verified by test and analysis.
Maximum ripple voltage induced on each of the power lines by the integrated rack and EPCE connected to Interfa
Interface C, respectively, shall be verified by test using the CE-07 test configuration as specified in SSP 30238 (n
with a 20 MHz bandwidth instrument). Maximum ripple voltage for the on-orbit configuration of an integrated rack
be verified by analysis of test data from individual EPCE test results.
The verification shall be considered successful when:

C, greater than 0.5 volts peak-to-peak from the supply to return line.

upstream of Interface B, greater than 0.5 volts peak-to-peak from supply to return line.

ce B and
easured
shall

1. Test shows the integrated rack and EPCE does not induce voltage levels, at or upstream of Interface B and Interface

2. Analysis of test data shows the on-orbit configuration of an integrated rack does not induce voltage levels gt or

Note: Maximum ripple voltage in credible on-orbit configurations may be performed by analysis, summing the resgilts of

Requirements” identified above.

component assemblies, or may be performed by integrated test in a variety of operating configurations whigh
envelope the operation range.
Required Verification Data: Data Submittal Dates:
1. Test report (This report may be a part of the EMI test submitted for EL-020). 1. L-10
2. Analysis report 2. L-10
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&T
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Analysis report based on component testing. . L-12

Applicable Document(s):

SSP 30238
SSP 57000, par. 3.2.2.9
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Title

EL-016 *FI ELECTRICAL - LOAD-STAND ALONE STABILITY

Method
A

Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.2.10 Electrical Load-Stand Alone Stability (A)

Requirement Summary:

Load stability must be maintained under all nominal source/load conditions.

Detailed Descriptions of Requirements:

paragraph 3.2.2.3.

NOTE: WAIVERS TO EMI DO NOT CONSITUTE A WAIVER TO THIS REQUIREMENT.

Load stability shall be verified by analysis of test data for CS-01, CS-02, and CS-06 (See VDS EL-020 for test
requirements).. The verification shall be considered successful when analysis of test data from the requirements i
in the following paragraphs are met.: SSP 30237 (CS01) paragraph 3.2.2.1, (CS02) paragraph 3.2.2.2, and (CS(

Hentified
6)

Required Verification Data:

1. Analysis report (A brief summary of the results of EMI/EMC tests). A detailed report
independent of EMI/EMC request for waiver is necessary to show that stand-alone g
exists if EMI/EMC waivers or deviations are required).

Data Submittal Dates:

1. L-10
tability

Description of Re-verification Requirements:

Requirements” identified above.

Re-verification Methad:

A

Hazard Report(s):

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript

ons of

Required Re-verification Data:
I. N/A

Il. Analysis report

Data Submittal Dates
N/A

. L-12

Applicable Document(s):

SSP 30238
SSP 57000, par. 3.2.2.8 and 3.2.2.10
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4.3.2.3.1.B Wire Derating (A)

Number SOl Title Method Hazard Report($
EL-017 FI ELECTRICAL - WIRE DERATING A&l

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.2.3.1.A Wire Derating (A) 4.3.2.3.1.C Wire Derating (I or A)

Requirement Summary:

Wires must be derated for location and temperature of operation, and downstream wires from a protective device
the capability of carrying the full current load.

must have

Detailed Descriptions of Requirements:

schematics shall be performed to show that the wire between the EPCE and the UOP meets the derating req
in SSP 30312. The verification shall be considered successful when the analysis shows the wire gauge meet
derating requirements in SSP 30312.

verified by analysis. Analysis of the electrical power schematics shall be performed to show that the wire gau
integrated rack and EPCE meets the requirements of SSP 57000, paragraph 3.2.3.1. The verification shall b
considered successful when the analysis shows the integrated rack and EPCE meets the wire derating requir
specified in NASA Technical Memo 102179 as interpreted by NSTS 18798, TA-92-038. Wire gauge meeting
requirements of SSP 30312 is accepted as meeting the requirements of NASA Technical Memo 102179 as ir]
by NSTS 18798, TA-92-038.

C. Wire size for the wire/cable from UIP to the primary circuit protection device(s) in the ISPR shall be verified b

A. Derating for wire/cable between EPCE and the UOP shall be verified by analysis. Analysis of the electrical ppwer

lirements
5 the wire

B. Wire derating for EPCE at and downstream of the primary circuit protection device(s) in the integrated rack shall be

pe of the

a)

bments as
the
terpreted

inspection or analysis. Inspection or analysis of cable drawings shall be performed to show that the wire gauge meets

Requirements” identified above.

the requirements specified in paragraph 3.2.3.1.C. The verification shall be considered successful when the jnspection
or analysis shows that 4 gauge wires are used for main and auxiliary connections from UIP to the primary cirduit
protection device(s) in the ISPR.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):

lorA
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):

NSTS/ISS 18798, Tech-memo 102179
SSP 30312

SSP 57000, par. 3.2.3.1
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Number SOl Title Method Hazard Report($
EL-018 F ELECTRICAL - EXCLUSIVE POWER FEEDS A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.3.2 (A&B) Exclusive Power Feeds (A)

~

Requirement Summary:

The exclusive power feed requirements shall be verified by analysis of electrical circuit schematics.

Detailed Descriptions of Requirements:

The payload design with exclusive power feeds shall be verified by analysis of electrical design and component s¢lection.
The purpose of this requirement is to prevent the hazard of connection to multiple power sources resulting in the g¢xistence
of power on/off indicators which falsely indicate the removal of hazardous voltage when one source of power is removed
and the other remains active.

The analysis will show that each individual ISPR will be provided power from its dedicated ISPR location and no |ntra-
rack cabling exists. The analysis shall be considered successful when the results show that each individual ISPR}input
power cabling will interface to the ISPRs dedicated Utility Interface Panel and that no cabling exists between Intefface C
connected EPCE with Interface B; and/or Interface B connected EPCE with Interface C. ISPR analysis will extenfl to
internal hardware, which connects directly to ISS power.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.2.3.2
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Number SOl Title Method Hazard Report($)
ELECTRICAL - ELECTROMAGNETIC
_ *
EL-020 Fl INTERFERENCE/COMPATIBILITY A&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.2.4.6 Alternating Current (ac) Magnetic Fields (T or A}.3.2.4.7 Direct Current (dc) Magnetic Fields (T or A)
4.3.2.4 Electromagnetic Compatibility (A &T) 4.3.2.4.4 Electromagnetic Interference (A&T)
Requirement Summary:

All integrated racks, including ancillary equipment, EPCE (or an integrated rack in the MPLM), must assure
electromagnetic compatibility and protect against electromagnetic interference.

Detailed Descriptions of Requirements:

A. Electromagnetic Compatibility

The Electrical-EMC verification test requirements are met when results show that payload integrated rack and
EMC is in compliance with the requirements of SSP 30243, paragraph 3.1and 3.6.2. Documentation requirem
shown in Appendix F. The analysis is based on end item qualification data and integrated rack and EPCE des
analysis data. The analysis requirements are met when the data shows the payload integrated rack and EPCH
EMC requirements of SSP 30243, paragraph 3.1.

. Electromagnetic Interference
Electromagnetic Interference (EMI) requirements for the payload integrated rack and EPCE are considered md

are shown in Appendix F. The test requirements for each integrated rack and EPCE are met when results sh

FPCE

bNts are

gn and
meets the

t when all

that the

EMI test requirements of SSP 30237 are met. Test methods are specified in SSP 30238. Documentation reqéINirements

requirements of SSP 30237 are met. The analysis of each integrated rack and EPCE is performed using subr
payload test data. The analysis shall be based on end item qualification data and payload EPCE design and 3
data. The analysis shall be considered successful when the data shows the integrated rack and EPCE meet t
requirements of SSP 30237. An isolation evaluation must be included in the EMI analysis to verify the requirer
SSP 57000, paragraph 4.3.2.4.4 are met.

. Alternating Current (ac) Magnetic Fields

Verification of the ac magnetic field emissions (30 Hz to 50 kHz), for an integrated rack connected to Interface
EPCE (or integrated rack in MPLM) connected to Interface C, shall be by test or analysis of equipment, cables
interconnecting wiring. The analysis should be based on the test data of the components which generate the n
fields. Test setup guidelines will be per SSP 30238, Figure 3.2.3.1.4-1 or 3.2.3.1.4-2, not the setup identified
STD0462D. Guidelines of SSP 30238, Figure 3.2.3.1.4-1 and 3.2.3.1.4-2, requirement of 1 meter separation
apply to RE101. Measurements are required from 30 Hz to 50 kHz rather than 100kHz required by MIL-STD-4
Measurements are performed at 7cm from the generating equipment. In the event emissions are out-of-specif
measurements are performed at 50 cm from the generating equipment. See Appendix F for documentation
requirements. Documentation may be included under 4.3.2.4.4 above. Verification shall be considered succe
test or analysis results show the generated ac magnetic fields of the integrated rack connected to Interface B ¢
connected to Interface C, including cables and interconnecting wiring, do not exceed the magnetic fields emiss
of 140 dB above 1 picotesla for frequency at 30 Hz, and then falling 26.5 dB per decade to 3.5 kHz and 85 dB
frequencies ranging from 3.5 kHz to 50 kHz.

. Direct Current (dc) Magnetic Fields
For equipment containing electromagnetic or permanent magnetic devices, verification that the equipment megq

3

ck
nalysis
e EMC
nents of

B or
and
hagnetic
y MIL-
oes not
61D.
cation,

ssful when
r EPCE
ion limits
for

ts dc

magnetic field emissions requirement of 170 dBpT shall be by test or analysis. The measurement or analysis
magnetic fields will be performed at 7 cm from the enclosure of the generating equipment. Measurements or
10 cm from the generating equipment will be performed if there is a dc magnetic field greater than 170 dBpT.

fdc
alysis at

Additional measurements or analysis will be performed at 10 cm increments away from the generating equipmént until
data proves the dc magnetic fields are 6 dB below the 170 dBpT. The verification will be considered successflil when
test or analysis results show the generated dc magnetic fields of the integrated rack connected to Interface B gnd EPCE

(or integrated rack in MPLM) connected to Interface C do not exceed 170 dBpT at a distance of 7 cm from the

generating equipment, including electromagnetic and permanent magnetic devices. See Appendix F for docurpentation
requirements. Documentation may be included under 4.3.2.4.4 above. Verification closure will be accomplishgd under

this paragraph number.

A-84



SSP 57411-01 Appendix A November30, 2000

Verification Definition Sheets

ELECTRICAL - ELECTROMAGNETIC
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EL-020 *FI

Number SO Title Method Hazard Report($

4
~

continued from previous page

Required Verification Data: Data Submittal Dates:

1. The EMI/EMC Control, Test Plan and Design Analysis Report (first submission with pland,-13
design data, and developmental data), as given in Appendix F. (All Items)

2. Test Report for Item A (Results must be provided for each configuration in the worst{case
operational modes. The report should include the test configuration/layout (including 2. L-10
cables), photographs of the test configuration, and a description of testing equipment.)

3. Test results in electronic format as specified in SSP 57010 Appendix G, for Item A apd B.

4. For requirement 4.3.2.4.7item D above, a tabular listing of each magnetic field 3. L-10
measurement, distance from Equipment Under Test (EUT), and mode of EUT operaticgh. L-10

5. For item C above, emissions greater than 20 dB below specified limits will be recorded in
the EMI test report. In cases where the noise floor and ambient are not 20 dB below] 5. L-10
specified level, only those emissions above the noise floor/ambient are required to be
recorded. (This verification data is submitted as part of Item 2 above, if required.)

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: A revised analysis shall be perf
show compliance with the limits as specified in SSP 30237. The analysis of the integrated ISPR shall be perfg

brmed to
rmed
g added.

using test results of the integrated ISPR, considering the effects of all EPCE being removed and all EPCE beir
Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A

Il. a. Analysis report (results must be provided for each configuration in the worst-case| Il. a. L-12
operational modes). The report should include the test configuration/layout (including
cables), and a description of EMI impacts (installed or removed) explaining how the
results of the integrated ISPR analysis is derived.

b. Test results in electronic format in accordance with SSP 57010, Appendix G. b. L-12

Applicable Document(s):

MIL-STD-462

SSP 30237 (Entire Document)

SSP 30238 (Entire Document)

SSP 30243, par. 3.1and 3.6.2

SSP 57000, par. 3.2.4, 3.2.4.4,3.2.4.6, and 3.2.4.7
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Number SOl Title Method| Hazard Report(k)
EL-021 *F ELECTRICAL - CABLE/WIRE DESIGN AND GROUNDING| A&T&l

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.2.4.1 Electrical Grounding (A&T)
4.3.2.4.3 Cable/Wire Design and Control Requirements (A&T or I&T)

Requirement Summary:

Equipment must be electrically grounded and cable/wire design requirements must be met.
Detailed Descriptions of Requirements:

A. Electrical Grounding
The test will be considered successful when the results show that the integrated rack connected to Interface Bland EPCE
connected to Interface C is in compliance with the requirements in Section 3 of SSP 30240.

The analysis will be based on end item qualification data and integrated rack and EPCE design and analysis data. The
analysis will be considered successful when the data shows the integrated rack connected to Interface B and EPCE
connected to Interface C is electrically grounded within the requirements of Section 3 of SSP 30240.

B. Cable/Wire Design and Control Requirements (External Cables)
The test will be considered successful when the results show all requirements of SSP 30242 are met.

The analysis will be based on end item qualification data and integrated rack and EPCE design and analysis data. The
analysis will be considered successful when the results show all the requirements of SSP 30242 are met.

The inspection will be based on physical/visual indications of the integrated rack connected to Interface B and [EPCE
connected to Interface C. The inspection will be considered successful when physical/visual indications show fhat
external cable and wire design is in compliance with the requirements of SSP 30242.

SSP 30242 harness requirements can normally be met by inspection of drawings and hardware.
Analysis is required to classify signals and determine the necessary isolation between signals.

Test may be required to determine impedance and sensitivity characteristics of the circuit when classification gannot be
determined by examination of the circuit known characteristics.

Required Verification Data: Data Submittal Dates:
. . . . . .1 Analysis L-12
1. Analysis report showing compliance of actual grounding (based on end item qualificgtio est L-10
test data) versus grounding design philosophy (in Design Analysis Report), and the
compliance with SSP 30242.
2. Certificate of Compliance (COC) for the test and inspection 2. L-6
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: An analysis shall be performed js
required above, along with an inspection of the as-built subrack payloads.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):

SSP 30240, Sec. 3

SSP 30242

SSP 30243

SSP 57000, par. 3.2.4.1 and 3.2.4.3
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Number SOl Title Method Hazard Report($

EL-022 *FI ELECTRICAL — ELECTRICAL BONDING A&I&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.4.2 Electrical Bonding (A&I&T)

4
~

Requirement Summary:

Equipment must be electrically bonded.

Detailed Descriptions of Requirements:

The test will be considered successful when the results show all requirements of SSP 30245 and the requirement|
Sections 213 and 220 of NSTS 1700.7B/ISS Addendum are met.

The analysis will be based on end item qualification data and integrated rack and EPCE design and analysis datg
analysis will be considered successful when the data shows the integrated rack and EPCE is electrically bonded
requirements of SSP 30245 and Sections 213 and 220 of NSTS 1700.7B/ISS Addendum are met. The inspectior]
based on physical/visual indications of the integrated rack and EPCE. The inspection will be considered success
physical/visual indications show all requirements of SSP 30245 and Sections 213 and 220 of NSTS 1700.7B/ISS
Addendum are met.

5 in

. The
vithin the
will be
ful when

Required Verification Data: Data Submittal Dates:
1.Test report showing compliance with SSP 30245 and NSTS 1700.7B/ISS, 213 and 2201. L-10

2. Analysis report showing compliance with SSP 30245, NSTS 1700.7B/ISS, 213 and 226, and o
the Unique Payload Hardware ICD.

3. L-6
3. Certificate of Compliance (COC) for the inspection.

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
A&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack connected to Interface B and m
EPCE connected at interface C: A revised analysis shall be performed for each configuration change where th
scheme is modified or when electrical drawings are modified. Measurements will be made of the bonding for 1
refurbished assemblies prior to flight.

Itiple
e bonding
ew and

Required Re-verification Data: Data Submittal Dates;
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):

NSTS 1700.7 ISS Addendum, Sec. 213 and 220
SSP 30245, (Entire Document)

SSP 57000, par. 3.2.4.2
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Method
A&T

Number SOl Title
EL-023 *F ELECTRICAL - LARGE SIGNAL STABILITY

Hazard Report(

~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.2.8 Large Signal Stability (A&T)

Requirement Summary:

Transient responses to large signal disturbances are to diminish within specified time limits.

Detailed Descriptions of Requirements:

The purpose of this test is to verify stability when a large voltage disturbance, sufficient to cause current limiting in
upstream protective devices, or other non-linear effects is present at input to the integrated rack or EPCE. The fd
report data is to be provided:

1. Test configuration detail showing which EPCE was active for each test configuration.

2. Description of prototype, substitute, or missing flight EPCE items.

3. Current and voltage profiles for the input pulse and response as specified in SSP 57000, paragraph 4.3.2.2
It is necessary to show stability with the worst-case combination of loads that will be used. It will be necessary to
payload EPCE models and to verify these models by the Large Signal Stability Test if on-orbit change of loads is
foreseen, to avoid the requirement of performing stability tests on-orbit. Compatibility with other payload EPCE is
ensured by the time-to-dampen criterion, just compatibility with ISS. Consequently, detailed large signal responsq
may be required for integration, particularly in cases where payloads share significant source impedance.

This test requires use of a LISN with inductance and resistance set according to the load rating. The integrated r3
EPCE response is monitored for damping within a specified period of time rather than a minimum damping coeffig
The transient duration criterion is used to ensure that transient response, regardless of extent of damping returns
steady-state voltage range of ISS EPS.

Large signal stability shall be verified by test and analysis. A large signal stability test shall be conducted forateli

integrator for representative maximum and minimum case loads to demonstrate that the impedance variations wil
impact system stability. The input and transient response waveform for the integrated rack and EPCE shall be re
from the start of impulse through the time when the transient diminishes to, and remains below, 10% of the maximn
amplitude of the response.

The required test conditions may be produced using a suitable programmable power source or the setup as spec
57000, Figure 4.3.2.2.8-1. The 25 amp and 50 amp LISN, or equivalent, is to be used for integrated racks conne
Interface B, and the 12 amp LISN, or equivalent, is to be used for EPCE connecting to Interface C as shown in S
Figure 4.3.2.2.8-2. The pulse generator/amplifier must provide a source impedance of less than 0.2 ohms from 1
10 kHz, to the 2-ohm load of the primary side of the pulse transformer. Pulses of 100, 125, and 150 microsecond
microsecond duration shall be applied. The pulse amplitude must be between 10 and 15 volts. Pulse rise and fa
must not exceed 10 microseconds between 10% and 90% percent of the pulse amplitude. A typical test setup,

equipment and examples of test results are shown in the reference document, D684-10572, Large Signal Stability
Demonstration Test Report.

The test and analysis will be considered successful when results show transient responses, measured at the inpu

integrated rack or EPCE, diminish to 10% of the maximum amplitude within 1.0 milliseconds and remains below 1
thereafter.

Continued on next page
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Title

EL-023 *F ELECTRICAL - LARGE SIGNAL STABILITY A&T

Method Hazard Report($

Required Verification Data:

1. Preliminary analysis and test data for each integrated rack and EPCE.

2. Final analysis and test data for each integrated rack and EPCE.

Data Submittal Dates:
1. L-13

2. L-12

Description of Re-verification Requirements:

Requirements” identified above.

Re-verification Methd
T

d:  Hazard Report(s):

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript

Required Re-verification Data:
I. N/A

Il. Test data is required including all new and replacement EPCE which interfaces with
EPS. Test data of transient responses to worst-case load data are to be provided.

Data Submittal Dates
. N/A

S8 L-12

Applicable Document(s):

SSP 57000, par. 3.2.2.8 and Figures 3.2.2.8-1
D684-10572, Large Signal Stability Demonstration Test Report
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analysis shall be considered successful when the results show the requirement in paragraph 3.2.4.5 of this dod
met. The inspection shall be based on physical/visual indication of the payload EPCE. The inspection shall b¢
considered successful when physical/visual indications show the labeling of EPCE susceptible to ESD up to 11
are in accordance with MIL-STD-1686.

Required Verification Data: Data Submittal Dates:

1. Areport on test results or an analysis showing compliance with SSP 57000, par. 3.2]415.L-10

2.Certificate of Compliance (COC) showing that the inspection identifies labeling of integratet-10

rack and EPCE.
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
Aor A&T
I.  On-orbit relocation of the integrated rack: No re-verification required.

Data” identified above for “new” subrack changeouts. No re-verification required for reflight or series subracks

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):

MIL-STD-1686
SSP 57000, par. 3.2.4.5

A-90

Number SOl Title Method Hazard Report($)
EL-024 *F ELECTRICAL - ELECTROSTATIC DISCHARGE A&l
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.4.5 Electrostatic Discharge (T or A&l)
Requirement Summary:
Unpowered equipment must not be susceptible to electrostatic discharges of less than 15, 000 volts.
Detailed Descriptions of Requirements:
Electrostatic Discharge (ESD) (Susceptibility to ESD)
The susceptibility of the Electrostatic Discharge of the un-powered payload EPCE and its components shall bg verified

by test or analysis and inspection. The analysis shall be based on payload EPCE design and analysis data. Tlhe test or

ument is

,000 V

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Required Verificafion
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Number SOl Title Method Hazard Report($)
EL-025 *F ELECTRICAL - LIGHTNING A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.2.4.9 Lightning (A)

Requirement Summary:

Payloads located in the Payload Bay are susceptible to secondary effects of lightning and shall be designed not fo

propagate any failure to the Orbiter.
Detailed Descriptions of Requirements:

This requirement deals primarily with basic payload transient design levels regarding protection against secondafy effects
of lightning for power, data and video interface circuits. The secondary effects to payloads should not cause phygical
damage or interference that presents a hazard to the safety of the vehicle or its crew. The analysis shall be basgd on the
end item qualification data for Payload EPCE design and test data. The analysis shall be considered successful when the
data shows the payload EPCE is compatible with the requirements as specified in paragraph 3.2.8.1 of SSP 302#13.

Orbiter lightning produced electromagnetic environment per Shuttle Orbiter/ Small Payload Accommodations (N§TS-
21000-IDD-ISS, paragraph 10.7.2.2.1.2) requires that equipment in the payload bay show immunity to the seconflary
effects of a lightning attachment. This requirement addresses lightning produced magnetic fields in the payload bay for
vehicle in flight, on the ground protected, and on the ground not protected. The following description for power [
connections and data/video connections is provided to show how the verification can be satisfied by using the EN
test results for CS06 and RS02.

I/EMC

A. Power Connections:
The EPCE power circuits connecting to ISS and/or MPLM at either Interface B or Interface C shall meet the ljghtning
induced environment requirements by analysis using the results of EMI/EMC tests for CS06 as specified in §SP
30238, paragraph 3.2.2.3. The analysis will show that the hardware was not damaged from the applied spik¢
amplitude, rise time, and duration as specified in SSP 30237, paragraph 3.2.2.3.2 and load stability is maintgined
during nominal operations. If the CS06 passed without deviation, waiver, or TIA and the hardware is fully
operational, then the analysis could be a statement to this effect.

B. Data/Video Connections:
The EPCE data and video circuits connecting to ISS and/or MPLM shall meet the lightning induced environmgnt
requirements by analysis using the results of EMI/EMC tests for RS02 as specified in SSP 30238, paragraph B.2.4.1.
The analysis will show that the hardware was not damaged from the applied spike amplitude, rise time, and dyiration as
specified in SSP 30237, paragraph 3.2.4.1.2 and nominal operations are maintained. If the RS02 passed witljout
deviation, waiver, or TIA and the hardware is fully operational, then the analysis could be a statement to this dffect.

Note: Successful completion of CS06 and RS02 testing demonstrates compliance with the lightning effects specified
in the NSTS-21000-IDD-ISS for all cable harnesses up to 75 meters (250 ft.) in length.

Required Verification Data: Data Submittal Dates:

1. Analysis showing compliance with the requirements of SSP 30243 paragraph 3.2.8.1.1. L-10

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.
Il.  On-orbit subrack PL changeout (new, reflight, or series) of the integratedralisis is required for each new item
or series of EPCE, either as a separate report or modification to the existing report.
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Number SO Title Method Hazard Report($)
EL-025 *F ELECTRICAL - LIGHTNING A

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A

Il. Analysis showing compliance with the requirements of SSP 30243 paragraph.3.2.8.1.1l. L-12

Applicable Document(s):

NSTS-21000-IDD-ISS

SSP 30243, par. 3.2.8.1

SSP 57000, par. 3.2.4.9

SSP-30238, par. 3.2.2.3 & 3.2.4.1
SSP-30237, par. 3.2.2.3.2 & 3.2.4.1.2
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Number SOl

Title

EL-026 Fl ELECTRICAL - ARC CONTAINMENT

Method Hazard Report($

A

4.3.12.4.3.7 ARC Containment (A)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

Requirement Summary:

Electrical connector plugs must confine or isolate the electrical arcs or sparks associated with mating and dematifg.

Detailed Descriptions of Requirements:

Arc containment shall be verified by analysis. Verification shall be considered successful when an analysis of the
hardware drawings shows that electrical connector plugs confine/isolate the mate/demate electrical arcs or sparks.

00

~

flight

Required Verification Data:
1. Certificate of Compliance (COC).

Data Submittal Dates:
1. L-6

Description of Re-verification Requirements:

Requirements” identified above.

Re-verification Methgd:  Hazard Report(s):

A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript

ons of

Required Re-verification Data:
I. N/A

II. COC

Data Submittal Dates
I. N/A

II. L-6

Applicable Document(s):
SSP 57000, par. 3.12.4.3.7
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Number SOl Title Method| Hazard Report($

EL-027 F ELECTRICAL - FIBER OPTIC CABLE CHARACTERISTICS I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.4.1.2.4 Fiber Optic Cable Characteristics (1)

Requirement Summary:

These requirements ensure that electrical and fiber-optic cables have specified characteristics.

Detailed Descriptions of Requirements:
Verification shall be by inspection of the integrated rack fiber optic video cable.
Verification shall be considered successful when an inspection of the hardware to flight approved drawing's shows that the

integrated rack fiber optic video cable is in accordance with SSP 57000, paragraph 3.4.1.2.4, Fiber Optic Cabe
Characteristics. Vendor-supplied data can be used to perform this verification.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above if a cable is replaced, modified, or added.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):

SSP 57000, par. 3.4.1.2.4
SSQ 21654
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Number SOl Title Method| Hazard Report(k)
EL-028 *F ELECTRICAL - RACK MAINTENANCE SWITCH (Rack Power D&l
Switch)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.5.2 Rack Maintenance Switch (Rack Power Switch) (D&I)

Requirement Summary:

The integrated rack must be equipped with a guarded, two-position, manually operated switch on the front of the fack that
removes all power to the integrated rack which is visible and accessible.

Detailed Descriptions of Requirements:

Rack maintenance switch (Rack Power Switch) shall be verified by inspection and demonstration.

The inspection shall ensure that the Integrated rack is equipped with a Rack Maintenance Switch (Rack Power Switch) on
its front face. The demonstration shall be performed to ensure that the data signals from the Rack Maintenance $witch
(Rack Power Switch) indicate the designed voltage and current levels expected for both the on and off positions.

The verification shall be considered successful when 1). the inspection shows the integrated rack is equipped withh a Rack
Maintenance Switch on the front of the integrated rack and when 2). the demonstration shows that data signals fr¢m the
Rack Maintenance Switch indicates the designed voltage and current levels expected for both the on and off posifions.

Required Verification Data: Data Submittal Dates:
1. Drawings showing the size and location of the “Rack Maintenance Switch (Rack Hoet -12
Switch)” for the inspection.
2. Certificate of Compliance (COC) for the Demonstration. 2. L-6
Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
D&l

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above if power circuitry is modified.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.2.5.2
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Method
A

Number SOl Title
EL-029 Fl ELECTRICAL - POWER SWITCHES/CONTROLS

Hazard Report(

~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.2.5.3.A Power Switches/Controls (A) 4.3.2.5.3.C Power Switches/Controls (A)
4.3.2.5.3.B Power Switches/Controls (A)

Requirement Summary:

These requirements protect the ISS and its crew from accidents related to electrical shock. Power on/off
switches/controllers must indicate when all electrical connections with the power supply are discontinued. If the p
supply is not completely disconnected, then a crewmember should be able to determine this by examining the ind
While in the power-off position, all power supply conductors (except the power return and grounding conductor) n
open (dead-faced).

pwer
cators.
ust be

Detailed Descriptions of Requirements:

A. Switches/controls requirements shall be verified by analysis. An analysis shall be performed to ensure that the
switches/controls performing on/off functions for all power interfaces open (dead-face) all supply circuit condug
except the power return and equipment grounding conductor, while in the power-off position. Verification shall
considered successful when analysis of electrical circuit schematics shows that the switches/controls performir
power functions, all power interfaces open (dead-face) all supply conductors except the power return and equ
grounding conductor, while in the power-off position.

. Power-off markings and/or indications requirement shall be verified by analysis. The analysis shall ensure tha|
off markings and/or indications exist when all electrical connections with the power supply circuit are disconne
The verification shall be considered successful when analysis shows that power switches/controls power-off m
and/or indication(s) exist when all electrical connections with the power supply circuit are disconnected.

. Standby, charging, and descriptive nomenclature requirement shall be verified by analysis. The analysis shall
existence of descriptive nomenclature such as standby, charging, or whatever is necessary to indicate that the
supply circuit is not completely disconnected. The verification shall be considered successful when analysis sh
descriptive nomenclature exists to indicate that the power supply circuit is not completely disconnected.

tors,

be

g on/off
pment

power-
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hrkings

ensure the
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ows

Data Submittal Dates:
1. L-6

Required Verification Data:

1. Certificate of Compliance (COC).

Re-verification Methad:

A

Description of Re-verification Requirements: Hazard Report(s):

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Data Submittal Dates
N/A

Required Re-verification Data:

I. N/A l.

II. L-6

Il. COC

Applicable Document(s):
SSP 57000, par. 3.2.5.3
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4.3.2.5.4.D Ground Fault Circuit Interrupters (Aand T)

Number SOl Title Method| Hazard Report(k)
EL-030 I ELECTRICAL - GROUND FAULT CIRCUIT A&D&T

INTERRUPTERS
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.5.4.A Ground Fault Circuit Interrupters (A) 4.3.2.5.4.E Ground Fault Circuit Interrupters (T or 4)
4.3.2.5.4.B Ground Fault Circuit Interrupters (T) 4.3.2.5.4.F Ground Fault Circuit Interrupters (T
4.3.2.5.4.C Ground Fault Circuit Interrupters (T or A) 4.3.2.5.4.G Ground Fault Circuit Interrupters (A&D)

Requirement Summary:

Portable electrical equipment must have Ground Fault Circuit Interrupters (GFCI). If the equipment generates or
internal voltages greater than thirty volts, then it must be shown that the GFCI trips below a specified threshold.

LISes

Detailed Descriptions of Requirements:

A. The analysis of electrical wiring schematics shall ensure that a GFCI is in the non-portable utility outlet and is
power path to portable equipment receiving voltages exceeding 30 volts rms or dc nominal (32 volts rms or d
maximum) from a non-portable utility outlet. The verification shall be considered successful when the analysi

source supplying output voltage exceeding 30 volts rms or dc nominal (32 volts rms or dc maximum) and the
receiving power from the non-portable utility outlet.

current sensing of the portable equipment’s safety (green) wire.

C. The test shall ensure that the AC trip detection is dependent on the portable equipment’s safety (green) wire

AC fault currents do not exist under any failure conditions, this test is not required.

D. The analysis shall ensure the GFCI protection is included within the portable equipment and is in the credible

voltages greater than 30 volts rms or dc nominal (32 volts rms or dc maximum). The test shall ensure that thd
trips without exceeding the currents specified in SSP 57000, Table 3.2.5.4-1. The verification shall be consid
successful when, 1). The analysis shows that the GFCI protection is included within the portable equipment a
the credible fault path to a crewmember for portable equipment with nominal voltage above 30 volts rms or dd
volts rms or dc maximum) and, 2). The test shows that the GFCI trips before exceeding the current level spe
SSP 57000, Table 3.2.5.4-1. The credible fault path or return path shall be documented in the Flight Safety H
Analysis. Note: A credible fault/return path within the portable equipment is a fault/return path to a crewmem
protected by the GFCI within the utility outlet supplying power to the portable equipment.

E. The test shall ensure that non-portable utility outlets, when supplying power to portable equipment, include G
trip without exceeding the currents as specified in SSP 57000, Table 3.2.5.4-1. The verification shall be cons
successful when the test shows that each GFCI, within non-portable utility outlets, trips before exceeding theg
levels specified in SSP 57000, Table 3.2.5.4-1. NOTE: If an analysis including all the loads which may be cd
to the utility outlet shows that AC fault currents do not exist under any failure conditions, this test for AC curre
required.

F. The test shall ensure that the GFCI removes power from the output power leads within 25 milliseconds upon
encountering the fault current. The verification shall be considered successful when the test shows GFCI ren
power from the output power leads within 25 milliseconds upon encountering the fault current.

G. The analysis shall ensure that the GFCI provides an on-orbit method for testing the trip current detection thre

a GFCl is in the non-portable utility outlet and is in the power path between the non-portable utility outlet power

path or return path defined and documented in the Hazard Analysis, for equipment generating or using internl

Ground fault circuit interrupters/portable equipment sourcing voltage requirement shall be verified by test and angysis.

in the

shows

oad

B. The test shall ensure that the DC trip detection is independent of the portable equipment’s safety (green) wird. The
verification shall be considered successful when the test shows that the DC trip detection does not depend or] the

when the

safety (green) wire is present. The verification shall be considered successful when the test shows that the AC trip
detection is dependent on the current sensing of the portable equipment’s safety (green) wire when the safety (green)
wire is present. NOTE: If an analysis including all the leads which may be connected to the utility outlet shovys that

fault

t GFCI
ered
hd is in
(32
Cified in
azard
ber not

FClI that
idered

e current
nnected
Nt is not

oves

shold at

DC and at a frequency within the maximum human sensitivity range of 15 to 70 Hertz. The method for the GH

Cl on-
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Number SOV Title
EL-030 | ELECTRICAL - GROUND FAULT CIRCUIT
INTERRUPTERS

Method| Hazard Report(k)

A&D&T

orbit checkout shall be by demonstration. The verification shall be considered successful when the analysis
the GFCI provides an on-orbit method and procedure for testing the trip current detection threshold at DC ang
frequency within 15 to 75 Hertz. The demonstration must also show that on-orbit checkout methods will trip tH
circuit and that the GFCI circuit can be manually reset.

hows that
ata
e GFCI

Required Verification Data:

1. Certificate of Compliance (COC).

Data Submittal Dates:
1. L-6

Description of Re-verification Requirements:

Requirements” identified above.

Re-verification Methgd:  Hazard Report(s):

A&D&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript

ons of

Required Re-verification Data:
I. N/A

Il. COC

Data Submittal Dates
. N/A

II. L-6

Applicable Document(s):
SSP 57000, par. 3.2.5.4 and table 3.2.5.4-1
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EL-031 F ELECTRICAL - PORTABLE EQUIPMENT/POWER CORD$ A

Number SOl Title Method| Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.2.5.5.A Portable Equipment/Power Cords (A)
4.3.2.5.5.B Portable Equipment/Power Cords (A)

Requirement Summary:

Power cords for portable electrical equipment must meet specific requirements with respect to voltage capacity, g
and fault currents.

rounding,

Detailed Descriptions of Requirements:

A. Analysis of schematics shall ensure that non-battery powered portable equipment, that consumes or generates
than 30 volts rms, incorporates a three-wire power cord containing a supply (+) lead, a return (-) lead and a sa
(green) wire. Verification shall be considered successful when the analysis shows that the portable equipment
cords contain a supply (+) lead, a return (-) lead, and a safety (green) wire with one end connected to the ports
equipment chassis (and all exposed conductive surfaces) and the other end connected to structure at the utilit

when used as an alternative, shall be documented in the Unique Payload ICD as an exception.

B. The analysis shall ensure that the fault currents, through the credible fault path or return path to the crew mem
equipment, (i.e., portable equipment receiving power from the utility outlet provided by ISS or payload) do not
the total peak currents specified in SSP 57000 Table 3.2.5.4-1 for fault current frequencies of 15 Hertz and ab

Verification shall be considered successful when the analysis shows that fault current resulting from a single fa

frequencies of 15 Hertz and above. The verification is not required for portable equipment with internal voltagg
30 Volts rms or dc nominal (32 volts rms or dc maximum).

resulting from a single failure at the primary (input) side of the power converter within non-battery powered porlable

more
ety
power
ble
outlet

through the GFCI interface if GFCI is used. Use of double insulation or its equivalent without the safety (green)) wire,

per,

xceed
bve.
lure

doesn’t exceed the total peak currents specified in the profile shown in SSP 57000 Table 3.2.5.4-1 for fault cufrent

s below

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.2.5.5 and table 3.2.5.4-1
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EL-032 F ELECTRICAL - LRDL CABLING CHARACTERISTICS I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.3.5.2.3 LRDL Cabling (1)

Requirement Summary:

Low-Rate Data Link (LRDL) cables must meet ISS unique requirements.

Detailed Descriptions of Requirements:

Verification shall be considered successful when an inspection of the hardware to flight approved drawing's show:
integrated rack LRDL cable is in accordance with SSQ 21655, 75 ohm requirements or equivalent. Vendor suppli
can be used to perform this verification.

Number SOl Title Method| Hazard Report($

~

that the
ed data

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):

SSP 57000, par. 3.3.5.2.3
SSQ 21655
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EL-033 Fl ELECTRICAL - MRDL CABLE CHARACTERISTICS I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.3.6.1.6 MRDL Cable Characteristics (I)

Requirement Summary:

Medium-Rate Data Link (MRDL) cables must meet ISS requirements.

Number SOl Title Method Hazard Report($

~

Detailed Descriptions of Requirements:

Verification shall be by inspection of the integrated rack MRDL cable. Verification shall be considered successful
is shown that the integrated rack MRDL cable meets the requirements as specified in SSQ 21655 or equivalent fd
characteristic impedance wire. Equivalent specifications must address the low attenuation, reliability, and environ
requirements as specified in SSQ 21655. Vendor documentation of wire qualification to SSQ 21655 or equivalen
used to perform this verification.

when it
r 100 ohm
mental
can be

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):

SSP 57000, par. 3.3.6.1.6
SSQ 21655
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EL-034 F ELECTRICAL — RACK MAINTENANCE SWITCH(RACK I
POWER SWITCH)/FIRE DETECTION SUPPORT
INTERFACE CONNECTOR

Number SOl Title Method| Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.3.10.3.(B-C) Rack Maintenance Switch(Rack Power Switch)/Fire Detection Support Interface Connector (1)

Requirement Summary:

The rack maintenance switch (rack power switch)connectors(including those for the fire detection and suppressio|
must mate correctly with their counterparts.

h system)

Detailed Descriptions of Requirements:

A. Verification of P43 appropriate pin assignment shall be by inspection of the hardware to flight approved drawi
Payload drawings shall be inspected to verify that the P43 pinout matches the corresponding J43 pinout. The
verification shall be considered successful when the inspection shows that the P43 connector pinout is appro
(4.3.3.10.3.B)

ng's.

Driate.

Requirements” identified above.

B. Verification of the P43 connector with the requirements as specified in SSQ 21635 shall be by inspection. Payload
drawings shall be inspected to identify that the SSQ 21635 requirements are identified on the drawing for the P43
connector. (4.3.3.10.3.C)

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):

I
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):

SSP 57000, par. 3.1.1.6.1 and 3.3.10.3 and Table 3.1.1.6.1-1
SSP 57001, par. 3.3.5
SSQ 21635, (Entire Document)
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EL-041 Fl ELECTRICAL — ELECTRICAL HAZARDS A SDP

Number SOl Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.9.1 (B-E) Electrical Hazards (AorT)

Requirement Summary:

These requirements ensure that proper hazard controls are in place.

Detailed Descriptions of Requirements:

For equipment other than bio-instrumentation equipment, verification of hazard controls shall be analysis or test.
analysis or test shall: 1). Define the maximum voltage and current profiles to which a crewmember might be expo{
worst case combination of credible failures, events, and/or environments the equipment might experience, and 2),
that the crew is protected by the controls incorporated in the equipment. Verification shall be considered success|
shows that the appropriate requirements from the following list are satisfied:

e The exposure condition exceeds the threshold for shock, but is below the threshold of the let-go current profil
hazard) as defined in SSP 57000, Table 3.2.5.4-1, and two independent controls (e.g., a safety (green) wire,

such that no single failure, event, or environment can eliminate more than one control.

¢ The exposure condition exceeds both the threshold for shock and the threshold of the let-go current profile
(catastrophic hazardous events) as defined in SSP 57000, Table 3.2.5.4-1, and three independent controls a
provided. In addition, the design of the controls is such that no combination of two failures, events, or enviror
can eliminate more than two controls.

« If two dependent controls are provided, the physiological effect that a crewmember experiences as a result of
combinations of the highest internal voltage applied to or generated within the equipment and the frequency 3
form associated with a worst case credible failure is below the threshold of the let-go current profile as define
57000, Table 3.2.5.4-1.

« If the analysis fails to clearly define the exposure condition that a crewmember might experience, three indep

The

ed by the
Show

ful when it

b (critical
bonding,

insulation, leakage current levels below maximum requirements) are provided. In addition, design of the conffols is

e
ments

the
nd wave
l in SSP

bndent

Requirements” identified above.

hazard controls are provided and the design of the controls is such that no combination of two failures, eventg, or
environments can eliminate more than one control.
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6
Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
AorT
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.12.9.1 and Table 3.2.5.4-1
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EL-042 *F ELECTRICAL - CORONA A

Number SOl Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.2.4.8 Corona (A or A&T)

Requirement Summary:

Equipment with voltages (steady state, transient, internal or external) greater than 190 volts or equipment contair
mixture other than those present in the pressurized module shall be verified by analysis or analysis and test. If ti
equipment (with voltages greater than 190 volts) may be powered during depressurization, the verification shall i

ing gases
e
e by test.

Detailed Descriptions of Requirements:

Verification that the payload has been designed to ensure no detrimental corona shall be by analysis or analysis
An analysis shall be done by the payload developer to verify proper corona design techniques (reference MSFC-
section 6) and to define the operational environment. Electrical/Electronic components with a sealed (reference
STD-531, par. 6.1.2, solid encapsulation of components and circuitry) chassis design or components which are g

unsealed electrical/electronic components which 1) operate during ascent/descent or during a
depressurization/repressurization event and 2) have voltage greater than 190 volts.

Guidance for meeting the corona design requirements may be found in MSFC-STD-531, High Voltage Design Cr
and for testing of the EPCE to ensure compliance to the requirements in this document may be performed using
methods given in SSP 41172, section 4.2.14 (reference SSCN 1450). With the EPCE powered-up and monitore
visual observation of the glow or wide-band oscilloscope used as a detector), the test chamber pressure shall th

demonstrate the absence of corona/arcing.

under space vacuum conditions only are not required to do corona testing. However, corona testing is required ¢n

Aand test.
STD-531,
MSFC-
owered

teria,
[he test
j (i.e.
bn be

reduced to the specified pressure level. Verification shall be considered successful when the EPCE can adequately

Required Verification Data: Data Submittal Dates:
1. Detailed analysis of corona design techniques, voltage levels, and any gases plus of e{atif.qz
environment. '

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
A or A&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Data” identified above for “new” subrack changeouts. No re-verification required for reflight or series subracks

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Required Verificafion

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):

SSP 41172, para. 4.2.14 (SSCN 1450)
MIL-STD-531

SSP 57000, par. 3.2.4.8
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Number SOl Title Method Hazard Report(
C&DH - WORD/BYTE NOTATIONS, DATA TYPES,
€D-001 F AND DATA TRANSMISSION A&I&T

SSP 57000 Section 4 Number(s), Title(s), and
4.3.3.2.1 Word/Byte Notations (I)

4.3.3.2.2 Data Types (I)

4.3.3.2.3.(A-C) Data Transmissions (I)

Method(s):
4.3.3.4.1.1 CCSDS Data Packets (I&T)
4.3.3.4.1.1.1 CCSDS Primary Header (I&T)
4.3.3.4.1.1.2 (A&B) CCSDS Secondary Header (1&T)

4.3.3.4.1 (A-C) CCSDS Data (A orT)

Requirement Summary:
All data (low-, medium- and high-rate) must use specific formats for data transmission.

Detailed Descriptions of Requirements:

November30, 2000

~

A. Word Byte Notations - Word/byte notations produced by the integrated rack shall be inspected in accordance yith SSP
52050, paragraphs 3.1 “Data Formats and Standards”, 3.3 “Medium Rate Data Link (MRDL)” ,and 3.1.1, “ Dath
Bit/Byte Numbering Convention of SSP 57002", to verify conformity:

¢ LRDL - Entire data block
¢ MRDL - Headers and trailers
Exception: Intrarack communications between payloads are not covered by this requirement.

Note: Facility verification testing will be performed in Europe on a STEP and checked by repeating a specified nymber of
items in the MSG test procedure (TBD) on the PRCU. Testing shall be considered successful when the PRCJ, or
equivalent, can verify headers and trailers.

B. LRDL Data Types - Data types produced by the integrated rack as shown in the Unique Payload Software 1C[J shall be

inspected to ensure compliance with SSP 52050, paragraph 3.2 “MIL-STD-1553B Interfaces”.

C. Data Transmission - Data transmission order is verified with the completion of the inspection of the following
Word/Byte notations and data types verification: LRDL conforms D684-10056-01, paragraph 3.4, “ Non-Signal|Data
Coding Standards”.; MRDL conforms to SSP 52050, paragraph 3.3.3.1 “Transmission Order.

Note: The CCSDS requirements identified in the IRD section 4 requirements section above are a subset of wordybyte
notations, data types, and data transmission. Proper verification of word/byte notations, data types, and data
transmission will encompass the CCSDS requirements.

Required Verification Data: Data Submittal Dates:

1. COC (PDL Submittal Completed) 1. L-13

2. COC (No changes since L-16) 2. L-11

3. COC (No changes since L-11) 3. L-8

4. COC for testing 4. L-6, PRCU L-8

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):

AorTorll&T
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Requirements” identified above.

Data Submittal Dates

I. N/A
Il. L-16, L-11,L-8

Required Re-verification Data:

I. N/A
II. COC

Applicable Document(s):

SSP 57002, par. 3.1.1

SSP 52050, par. 3.1,3.2, 3.3, and 3.3.3.1

SSP 57000, par. 3.3.2,3.3.2.1,3.3.2.2,3.3.2.3,3.3.4.1,3.3.4.1.1,3.3.4.1.1.1, and 3.3.4.1.1.2
D684-10056-01, par. 3.4

CCSDS 701.0-B-2, par. 1.6
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Method
T

Number SOl Title Hazard Report(

CD-003 F C&DH - CCSDS USER DATA FIELD

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.3.4.1.2 CCSDS Data Field (T)
4.3.3.4.1.3 CCSDS Data Bitstream (T)

November30, 2000

~

Requirement Summary:

Data from the transmitting application to the receiving application must be in the CCSDS data field.

Detailed Descriptions of Requirements:

Verification of the Pressurized Payload Software CCSDS data fields shall be by test. The inspection of the CCSD|
fields defined by the tables in the Unique Payload Software ICD shall be complete when it is determined that the
requirements as specified in SSP 52050, paragraph 3. 1, have been satisfied. The content of the data file and bit{
shall be confirmed by showing that the payload responds as expected with the data field and bitstream. The test
CCSDS data shall be complete after the PRCU, or equivalent, correctly receives the CCSDS data.

NOTE: Facility verification testing will be performed in Europe on a STEP exercising all commands and data field
checked by repeating a specified number of items in the MSG test procedure (TBD & agreed to by ESA & NASA)
PRCU

A. CCSDS Data Fiel@see CD-005, “LRDL Protocol”)
The test verification will be satisfied after the payload software can successfully identify and manipulate the
payload’'s command and data stream as defined in the Unique Payload Software ICD.

B. CCSDS Data Bitstream

The test verification will be satisfied after the results show the software has successfully identified and mani
the payload bit stream data as specified in the Unique Payload Software ICD.

Note: Verification activities performed for CD-001, “Word/Byte Notations, Data Types, and Data Transmissions”,
encompass the activities listed above.

S data

tream data
bf the

s and
on the

bulated

Lan

Required Verification Data: Data Submittal Dates:

1. COC for testing 1. L-6, PRCU L-8

Re-verification Methgd:  Hazard Report(s):

T

Description of Re-verification Requirements:

I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Data Submittal Dates
N/A

Required Re-verification Data:
I. N/A l.

II. COC II. L-6

Applicable Document(s):

CCSDS 701.0-B-2, par. 2.3.2.3

SSP 41175-2, Section 3.3.2.1.1

SSP 57000, par. 3.3.4.1, 3.3.4.1.2, and 3.3.4.1.3

SSP 57300 Software ICD Series Document
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CD-004 F C&DH - CCSDS TIME CODES T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.3.4.2.1 CCSDS Unsegmented Time (T)

Requirement Summary:
The payload must have the ability to receive and process broadcast time.

Detailed Descriptions of Requirements:

subaddress #29 of the P/L MDM data and insert it correctly in the payload CCSDS Secondary Header. The test
considered successful when the data sent is identical to the data received, and when the data is inserted properly

performed in Europe on a STEP and checked on the PRCU using the same procedure..

Number SOl Title Method Hazard Report($

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) for the test 1. L-6, PRCU L-8

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
N/A

00

~

Verify by test that each Payload using the MIL-STD-1553B bus has the ability to receive and process broadcast time from

hall be
in the

payload CCSDS Secondary Header. The PRCU, or equivalent, can be used for the above test. Facility verificatipn will be

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
1. N/A Il. N/A

Applicable Document(s):

MIL-STD-1553B
SSP 57000, par. 3.3.4.2.1
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Number SOl Title Method Hazard Report($)
CD-005 F C&DH - LRDL PROTOCOL I&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.3.5 MIL-STD-1553B LRDL (T) 4.3.3.5.1.3 Health and Status Data (T)

4.3.3.5.1.1 Standard Messages (I1&T) 4.3.3.5.1.4 (A&B) Safety Data (T)

4.3.3.5.1.2 Commanding (T)
Requirement Summary:

The payload must have the ability to receive commands and data over the MIL-STD-1553B data bus.

Detailed Descriptions of Requirements:

Verify by test and inspection that each payload using the MIL-STD-1553B bus has the ability to receive data messages,
(commands), and transmit data messages (standard messages, health and status data, and safety data).

Inspection shall be considered successful when it is shown that the standard as shown in tables A-5, A-13, and A}14 in the
Unique Payload Software ICD conform to the requirements as specified in SSP 52050, Sections 3.2u8)8.3. #hBo6.

Testing shall be considered successful when the PRCU, STEP, or equivalent, transmits commands and receives ptandard
messages including (health, status, and safety data) from the ISPR. Facility verification will be performed in Europe on a
STEP and checked on the PRCU by running the standard commands and data messages.

Required Verification Data: WL Data Submittal Dates:
1. Preliminary Certificate of Compliance (COC) for the inspection to ensure the conformahcé-13
to the Unique Payload Software ICD.

2. Final COC for the inspection to ensure the conformance to the Unique Payload Softwae L-11

ICD.
3. COC for the test. 3. L-8, PRCU L-8
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Inspection is required, per the “Petailed
Descriptions of Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. Il. L-16/L-11/L-8

Applicable Document(s):

MIL-STD-1553B

SSP 52050, Section 3.2.3.3.1 - 3.2.3.6

SSP 57000, par. 3.3.4.2.1, 3.3.4.2.2,3.3.5,3.35.1.1,3.3.5.1.2,3.35.1.3,and 3.3.5.1.4
SSP 57002, Table A-5, A-1
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Number SOl Title Method Hazard Report($
CD-006 F C&DH - LRDL MESSAGES AND COMMANDS T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.3.5.1.5 Service Requests (T)
4.3.3.5.1.8 Low Rate Telemetry (T)
4.3.3.5.1.7 File Transfer (T)

Requirement Summary:

~

The payload that requires service requests, ancillary data, file transfers, and low-rate telemetry data must haveahg ability t
request and receive these types of data.

Detailed Descriptions of Requirements:

Verify by test that each Payload requiring payload MDM services using the MIL-STD-1553B bus has the ability tojrequest,
respond to, and receive services from the Payload MDM. These services are defined in SSP 57000, Section 3.3.5.1.5
through 3.3.5.1.8.

The test shall be considered successful when the PRCU, or equivalent, receives the Payload request for serviceqd and the
Payload receives and processes the response correctly. Facility verification will be performed in Europe on a STEP and
checked on the PRCU by exercising the all the areas (service requests, ancillary data, file transfers, and low-rate ftelemetry
data) required for operations on orbit.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) for the test. 1. L-6, PRCU L-8

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: No re-verification required.

117
o

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Test is required, per the “Detail
Descriptions of Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):

MIL-STD-1553B
SSP 57000, par. 3.3.5.1.5, 3.3.5.1.6, 3.3.5.1.7, and 3.3.5.1.8
SSP 57300 Software ICD Series Document
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Number SOl Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.3.5.1.9 Defined Mode Codes (T)
4.3.3.5.1.10 Implemented Mode Codes (T)

Requirement Summary:

Data word counts and mode codes must follow a standard format.

Detailed Descriptions of Requirements:

Verify by test that each Payload using the MIL-STD-1553B bus has the implemented data word count/mode code
as specified in SSP 52050, Section 3.2.3.2.1.5.

The mode codes as specified in SSP 52050, section 3.2.3.2.1.5, which have “Yes” on the “required” column of th

rack’'s Payload Bus Remote Terminal, or equivalent, receives the mode codes error free in accordance with the R|
Validation Test Plan defined in Appendix A of MIL-HDBK-1553, Notice 1. This VDS will be verified in Europe usin
RT equipment provided by Boeing.

defined

b table,

shall be tested with the PRCU or equivalent test equipment. The test shall be considered successful when the integrated

m
g the

Required Verification Data: Data Submittal Dates:

1. COC for the test. 1. L-6, PRCU L-8

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Inspection is required, per the “
Descriptions of Requirements” identified above.

Detailed

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
MIL-HDBK-1553, Appendix A

MIL-STD-1553B
SSP 52050, section 3.2.3.2.1.5

SSP 57000, par. 3.3.5.1.9 and 3.3.5.1.10
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CD-008 F C&DH - LRDL MODE CODES AND ILLEGAL COMMANDS T
ERROR

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.3.5.1.11 Unimplemented/Undefined Mode Codes (T)
4.3.3.5.1.12 lllegal Commands (T)

Requirement Summary:

These requirements ensure that mode code errors will be detected.

Detailed Descriptions of Requirements:

Verify by test that each Payload using the MIL-STD-1553B bus has the capability of detecting Unimplemented/Undefined
mode codes and/or lllegal Commands.

The test, in accordance with a RT Validation Test Plan as defined in MIL-HDBK-1553, Notice 1, Appendix A, of thHe
integrated rack’s Payload Bus Remote Terminal with the PRCU, or equivalent, will be complete after the detection of an
Unimplemented/Undefined mode code and/or the reception of an illegal command results in the setting of the megsage
error bits in the Payload status word response. This VDS will be verified in Europe using the RT equipment provided by
Boeing.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) for the test. 1. L-6,

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: The subrack PL shall be testedjusing a
GSE rack simulator (ISPR, EXPRESS, etc.) with the same rack configuration as the affected flight rack. The qubrack
PL, with either ISPR or EXPRESS, shall use a PRCU, PSIV/F, or a high fidelity GSE simulator for ground testipg.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):

MIL-HDBK-1553, Appendix A
MIL-STD-1553B

SSP 57000, par. 3.3.5.1.11 and 3.3.5.1.12

A-111



SSP 57411-01 Appendix A November30, 2000
Verification Definition Sheets

Number SOl Title Method Hazard Report($

CD-009 F C&DH - LRDL SIGNAL CHARACTERISTICS T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.3.5.2.2 LRDL Signal Characteristics (T)

~

Requirement Summary:

Integrated racks that require connectivity to the payload local bus must have specific electrical and terminal chardcteristics.

Detailed Descriptions of Requirements:

Integrated racks, which require connectivity to the payload local MIL-STD-1553B bus shall meet the characteristids in
accordance with MIL-STD-1553B, paragraph 4.3.

The integrated rack MIL-STD-1553B terminal characteristics shall be in accordance with paragraph 4.5.2 of MIL-$TD-
1553B.

Verification of the MIL-STD-1553B bus A and bus B shall be by test.

Verification shall be to test the integrated rack’s Payload Bus Remote Terminal with the RT Validation Test Set, fqr
correct test of the MIL-STD-1553B signal characteristics in accordance with paragraph 4.5.2 of MIL-STD-1553B gnd with
a MIL-STD-1553B bus analyzer as specified in MIL-HDBK-1553 Handbook, Notice 1, Appendix A, RT Validation [rest

Plan. This VDS will be verified in Europe using the RT equipment provided by Boeing.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) for the test. 1.L-6,

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: Same as the “Detailed Descriptions of Requirements” identified aboye.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: The subrack PL shall be tested|using a
GSE rack simulator (ISPR, EXPRESS, etc.) with the same rack configuration as the affected flight rack. The qubrack
PL, with either ISPR or EXPRESS, shall use a PRCU, PSIV/F, or a high fidelity GSE simulator for ground testiphg.

Required Re-verification Data: Data Submittal Dates
I. Same as the “Required Verification Data” identified above. . L-6
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):

MIL-HDBK-1553B
MIL-STD-1553B, par. 4.3 and 4.5.2
SSP 57000, par. 3.3.5.2.2
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CD-010 Fl C&DH - MRDL PROTOCOL AND SIGNAL 1&T
CHARACTERISTICS
SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.3.6.1 MRDL Protocol (I&T)
4.3.3.6.1.1 Integrated Rack Protocols on the MRDL (I1&T)

~

Requirement Summary:

The Medium-Rate Data Link (MRDL) protocol must comply with a specified industry standard.

Detailed Descriptions of Requirements:
Inspection verification shall be complete after the Unique Payload Software ICD has been completed and approvgd.

Test verification of the integrated rack shall be performed using an Ethernet network analyzer to insure the MRDL] protocol
is in accordance with the ISO/IEC 8802-3 Pics Proforma for 10 Base T.

Note: Continuity testing will be performed in Europe. Testing will be performed At KSC by MSFC with MLC using|the
PRCU.
Note: PRCU can provide a port for correct routing of messages.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) (PDL Submittal Completed) 1. L-13

2. COC (No changes since L-16) 2. L-11

3. COC (No changes since L-11) 3. L-8

4. COC for the test. 4. L-6

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: No re-verification required.

II. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: The subrack PL shall be tested|using a
GSE rack simulator (ISPR, EXPRESS, etc.) with the same rack configuration as the affected flight rack. The qubrack
PL, with either ISPR or EXPRESS, shall use a PRCU, PSIV/F, or a high fidelity GSE simulator for ground testipg.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. II. L-16/L-11/L-8/L-6

Applicable Document(s):

ISO/IEC 8802-3 (Entire Document)
SSP 52050, Section 3.3.3
SSP 57000, par. 3.3.6.1, and 3.3.6.1.1
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CD-011 Fl C&DH - MRDL CONNECTIVITY AND ADDRESSING A&I&T

Number SOl Title Method| Hazard Report(k)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.3.6.1.2 (A-C) MRDL Address (A&T)

4.3.3.6.1.3 (A-B) ISPR MRDL Connectivity (I&T)
4.3.3.6.1.3.C ISPR MRDL Connectivity (T)

Requirement Summary:

The Medium-Rate Data Link (MRDL) must have proper connectivity to Local Area Networks (LAN), and the addre
must allow software commands and data to be received by the intended recipient.

5sing

Detailed Descriptions of Requirements:

A. MRDL Address: Verification of the integrated rack (or sub rack and or non-rack payloads internal) MRDL LAN
LAN 2 unique address shall be by analysis and test. The analysis shall verify that the unique numbers were id
IEEE or their representative. The test shall verify that the integrated rack correctly implements the Ethernet pr|
with the PRCU or equivalent. The test of the sub rack or non-rack payload shall verify that the payloads corr¢g
implement the Ethernet protocol with the Ethernet network analyzer. The verification for integrated rack, subra
nonrack payloads shall be considered successful when traceability of addresses to IEEE has been shown and

Verification of MAC address shall be set prior to the Ethernet terminal going active shall be by test. The tests
verify that the integrated rack, sub rack , or non-rack payloads correctly implements the Ethernet protocol with
network analyzer. The verification shall be considered successful when the protocol meets the requirements o
8802-3 Pics Proforma for 10 Base T, using an Ethernet network analyzer. This test may be combined with the
described in the previous paragraph of this VDS.

B. ISPR MRDL Connectivity: Verification of the integrated rack MRDL connectivity shall be by inspection. The

conform to SSP 57001, section 3.3.3.1. Verification of MRDL data routing shall be by test. The test shall be
accomplished with the PRCU or equivalent. The test shall be considered successful when it is shown that MR
can be successfully routed to the proper ISS LAN with the correct MRDL address.

C. Integrated Racks with Internal MRDL — Verification shall be to test using the PRCU or equivalent to show that
exists between the integrated rack internal LAN and the ISS LAN.

Note: Continuity testing will be performed in Europe. Testing will be performed At KSC by MSFC with MLC using

PRCU.

Note: PRCU can be used to route MRDL data from the system emulators to the payload a well as routing MRDL

from the payload to the system emulators.

1 and
sued by
btocol
ctly

Ck, and
when the

protocol meets the requirements of ISO/IEC 8802-3 Pics Proforma for 10 Base T, using an Ethernet network agnalyzer.

hall
Fthernet
f ISO/IEC
tests

inspection shall be considered successful when it is shown that the integrated rack drawings in the unique hargware ICD

DL data

solation

the

Hata

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) (PDL Submittal Completed) 1. L-13

2. COC (No changes since L-16) 2. L-11

3. COC (No changes since L-11) 3. L-8

4. COC for the test. 4. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
T
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CD-011 FI C&DH - MRDL CONNECTIVITY AND ADDRESSING A&I&T
I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: The subrack PL shall be testedjusing a
GSE rack simulator (ISPR, EXPRESS, etc.) with the same rack configuration as the affected flight rack. The qubrack
PL, with either ISPR or EXPRESS, shall use a PRCU, PSIV/F, or a high fidelity GSE simulator for ground testipg.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. II. L-16/11/L-8/L-6

Applicable Document(s):

SSP 52050, par.3.3.6

SSP 57000, par. 3.3.6.1.2 and 3.3.6.1.3
SSP 57001, Tables 3.3.2.2-1 and 3.3.2.2-2
SSP 57002, Tables 3.1.2.2-1 and 3.1.2.2-2
SSP 57300 Software ICD Series Document
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CD-012 FI C&DH - MRDL CABLE CHARACTERISTICS I1&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.3.6.1.5 MRDL Signal Characteristics (1&T) 4.3.3.6.1.6.3 Medium Timing Jitter (T)

4.3.3.6.1.6.1 Insertion Loss (T)
4.3.3.6.1.6.2 Differential Characteristic Impedance (T)

Requirement Summary:

The Medium-Rate Data Link (MRDL) cable characteristics (signal characteristics, insertion losses, Differential
Characteristic Impedance, and Medium Timing Jitter) must meet specific industry standards.

Detailed Descriptions of Requirements:

The inspection of the ISPR MRDL signal characteristics as specified in the Unique Payload Software ICD will be gomplete
when it is determined it conforms to section 14.2.1 of ISO/IEC 8802-3 with the exception stated in paragraph 3.3.$¢.1.5 of
SSP 57000.

The test of the ISPR MRDL signal characteristics will be complete when it is determined it conforms to section 14/4.2.1 of
ISO/IEC 8802-3, 1994, with the exception that the wire meets SSP 57000, Table 3.3.6.1.6-I.

The test of the ISPR MRDL Differential Characteristic Impedance will be complete when it is determined it conforms to
section 14.4.2.2 of ISO/IEC 8802-3, 1994, with the exception that the wire meets SSP 57000, Table 3.3.6.1.6-I.

The test of the ISPR MRDL Medium Timing Jitter will be complete when it is determined it conforms to section 144.2.3
of ISO/IEC 8802-3, 1994, with the exception that the wire meets SSP 57000, Table 3.3.6.1.6-I.

Note: Note:Continuity testing will be performed in Europe. Testing will be performed At KSC by MSFC with MLC
using the PRCU.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) (PDL Submittal Completed) 1. L-13

2. COC (No changes since L-16) 2. L-11

3. COC (No changes since L-11) 3. L-8

4. COC for the test 4. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: The subrack PL shall be tested|using a
GSE rack simulator (ISPR, EXPRESS, etc.) with the same rack configuration as the affected flight rack. The qubrack
PL, with either ISPR or EXPRESS, shall use a PRCU, PSIV/F, or a high fidelity GSE simulator for ground testipg.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC. II. L-16/L-11/L-8/L-6

Applicable Document(s):
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CD-012

SO
Fl

Title
C&DH - MRDL CABLE CHARACTERISTICS

Method
I&T

~

Hazard Report($

ISO/IEC 8802-3, par. 14.2.1, 14.4.2.1,14.4.2.2, and 14.4.2.3
SSP 57000, par. 3.3.6, 3.3.6.1.5, 3.3.6.1.6.1, 3.3.6.1.6.2, and 3.3.6.1.6.3; Table 3.3.6.1.6-I

SSP 57300 Software ICD Series Document
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Number SOl Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.3.10.1 Rack Maintenance Switch (Rack Power Switch) Interfaces (1&T)

Requirement Summary:

The rack maintenance switch (rack power switch) interface data characteristics of the integrated rack must meet g
standards.

ertain

Detailed Descriptions of Requirements:

Verification of the rack maintenance switch (rack power switch) interface shall be by inspection and test.

An inspection of the rack maintenance switch (rack power switch) interface data characteristics shall be made to
the rack power-off command interface characteristics meet the requirements as specified in SSP 57000, Table 3.

Bi-Level Data Characteristics (Switch Contact). The integrated payload rack power cut-off shall be implemented
manually operated two-position, lever lock switch.

switch (rack power switch).

erify that
B.10.1-1,
ith a

Tests shall be conducted using the integrated rack with the PRCU to verify the correct operation of the rack maintenance

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-10, PRCU L-8

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: The subrack PL shall be tested
GSE rack simulator (ISPR, EXPRESS, etc.) with the same rack configuration as the affected flight rack. The s

using a
ubrack
hg.

PL, with either ISPR or EXPRESS, shall use a PRCU, PSIV/F, or a high fidelity GSE simulator for ground testi
Required Re-verification Data: Data Submittal Dates
. N/A I. N/A
Il. COC. . L-12

Applicable Document(s):
SSP 57000, par. 3.3.10.1 and Table 3.3.10.1-1
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CD-016 F C&DH - SMOKE DETECTION I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.3.10.2 Smoke Detector Interfaces (1)
4.3.3.10.2.1 Analog Interface Characteristics (I)
4.3.3.10.2.2 Discrete Command Built-in-Test Interface Characteristics (1)

Requirement Summary:

The smoke-detector signal and interfaces must meet specific requirements.

Detailed Descriptions of Requirements:
Verification of the Smoke Detector Interfaces, Analog Interface Characteristics, and Discrete Command Built-in-te
Interface Characteristics shall be by inspection.

Verification that the Smoke Detector Interfaces, Analog Interface characteristics, and the Discrete Command BIT
characteristics meet the requirements as specified in SSP 30262-013, Table 3-VI, shall be by inspection.

Number SOl Title Method Hazard Report($

~

st (BIT)

Interface

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-10

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC. . L-12

Applicable Document(s):

SSP 57000, par. 3.3.10.2, 3.3.10.2.1, and 3.3.10.2.2
SSP 30262-013, Table 3-VI
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CD-017 F C&DH - NTSC OPTICAL VIDEO CHARACTERISTICS T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.4.1.1Payload NTSC Optical Video Characteristics (T)

4.3.4.1.2.1(A&B) Pulse Frequency Modulation NTSC Fiber Optic Video Characteristics (T)
4.3.4.1.2.2 Integrated Rack NTSC PFM Video Transmitted Optical Power (T)

4.3.4.1.2.3 Integrated Rack NTSC PFM Video and Sync Signal Received Optical Power (T)

Requirement Summary:

These requirements ensure that payload NTSC optical video characteristics conform to specific criteria.

Detailed Descriptions of Requirements:

Testing shall be performed on the integrated rack with the PRCU to verify that the Payload NTSC optical video
characteristics are in accordance with SSP 57000, Table 3.4.1.1-1 NTSC Video Performance Characteristics. The
interpretation shall be in accordance with EIA/TIA RS-250, End-to-End NTSC Video for Satellite Transmission System,
per the paragraphs as specified in SSP 57000, Table 3.4.1.1-1 while receiving the PFM NTSC Fiber Optic Video
Characteristics, SSP 57000, Table 3.4.1.2-1 NTSC Fiber Optic Video Signal Characteristics. Video signal-to-cro$stalk
noise shall be in accordance with paragraph 3.19 of NTC-7.

Verification tests shall be performed using an integrated rack that transmits PFM video signals over the optical vijeo
system, with or without an ARIS adapter. The test shall be used to verify that the transmitted video PFM signal has an
average optical power greater than -15.5 dBm.

Verification tests shall be performed using an integrated rack that receives PFM video signals and sync over the gptical

video system, with or without an ARIS adapter. The test shall be used to verify that the received PFM video and $ync
signals have an average optical power greater than -22.2 dBm.

The PRCU will be used for the above tests.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-10, PRCU L-8

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC. . L-11

Applicable Document(s):

EIA/TIA RS-250
NTC-7 par. 3.19
SSP 57000 par. 3.4.1.1,3.4.1.2.1,3.4.1.2.2,3.4.1.2.3, and Tables 3.4.1.1-1 and 3.4.1.2-1.
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CD-018 F C&DH - NTSC PFM ELECTRICAL VIDEO CHARACTERISTICE  A&I&T]

Number | SOIV Title Method| Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.4.1.3.1 Cables (l)

4.3.4.1.3.2 Signal Standard (T)

4.3.4.1.3.3 Interface Circuit (A)

4.3.4.1.3.4 Cross Talk (T)

Requirement Summary:

These requirements ensure that payload NTSC PFM Video and Sync optical power conform to specific criteria.

Detailed Descriptions of Requirements:
Cables:

inspection of the flight drawings. Verification shall be considered successful when the inspection shows that the g
meets the requirements of SSQ 21655; NDBC-TFE-22-2SJ-75.

Signal Standard:
Verification of the integrated rack’s ability to send and receive video, status, and sync signals shall be by test. Th
degradation from Out-Put video to In-Put video can be simulated by using a 60 meter long SSQ 21655: NDBC-TH
sync signals are in accordance with RS-170A at the UIP interface as defined in SSP 57000, Figure 3.4.1.3.2-1, In
Interface Circuit:

Verification of interface circuit of video system component in the ISPR for sync, video output and video input shal
analysis. The analysis shall show that the input load impedance of the receive circuit to cable is greater than 6 K
measured from signal to ground while the circuit is active, and voltage in the circuit shall not exceed the tolerance
complies with SSP 57000, Figure 3.4.1.3.3-1.
Cross Talk:

Verification of cross talk shall be by test. The test shall use NTC-7 method and record the actual cross-talk value

paragraph 3.4.1.3.4.

Verification of the cables required for transmission of sync and control signals and video and status signals shall pe by

able

P signal
E-22-

25J-75 cable. A test shall be performed using the PRCU or equivalent to verify that ISPR input/output video, statyis and

terface B.

be by
ohms
limits of

+/- 5.5 V. The verification shall be considered successful when the analysis shows that the video system interfacg circuit

in dB.

Verification shall be considered successful when the test value is less than the requirement identified in SSP 57000,

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-8, PRCU L-8

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&I&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC. . L-11

Applicable Document(s):
SSP 57000, par. 3.4.1.3.1, 3.4.1.3.2, 3.4.1.3.3, and 3.4.1.3.4, and Figures 3.4.1.3.3-1 and 3.4.1.3.2-1.
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SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.3.10.2.3 Smoke Indicator Electrical Interfaces (I&T)
4.3.3.10.2.4 Fan Ventilation Status Electrical Interfaces (I)

Requirement Summary:

electrical interfaces meet certain standards.

Detailed Descriptions of Requirements:

A. Verification of the smoke indicator electrical interface shall be by inspection and test.

Verification shall be by inspection in Europe of the discrete command BIT interface characteristics to the Unid
Payload Hardware ICD and SSP 57001, Table 3.3.5.2-1.

Verification shall be to test the integrated rack with the PRCU for proper functioning of the smoke indicator ug
output from UIP connector P43. No test on the luminance of the indicator is required.

B. Verification of the fan ventilation status electrical interfaces shall be by inspection

Verification shall be by inspection in Europe of the fan ventilation status electrical interface characteristics to 4
that they are in accordance with SSP 57000, paragraph 3.3.10.2.1, “Analog Interface Characteristics”.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-10, PRCU L-8

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
I&T

Number SOl Title Method| Hazard Report(k)
CD-019 F C&DH - SMOKE INDICATOR AND FAN VENTILATION 1&T
STATUS ELECTRICAL INTERFACES

These requirements ensure that the smoke indicator electrical interface characteristics and the fan ventilation stajus

ue

ng the

nsure

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC. . L-11

Applicable Document(s):

SSP 57000, par. 3.3.10.2.1, 3.3.10.2.3, and 3.3.10.2.4 and Table 3.3.10.2.3-1
SSP 57001, Table 3.3.5.2-1
SSP 57200 Hardware ICD Series Document
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Number SOl Title Method Hazard Report(
CD-020 FI C&DH - PARAMETER MONITORING IN SUBRACK T

AND INTEGRATED RACK

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.10.2.2.2.1.(A-B) Parameter Monitoring in Subrack (T&A)
4.3.10.2.2.2.2.(A-B) Parameter Monitoring in Integrated Rack (T)

Requirement Summary:

The integrated rack and subrack using parameter monitoring for detection of “out of bounds conditions” must be af
terminate the forced air circulation and power when an “out of bounds condition” is detected. The cause of the “oy
bounds condition” and affected integrated rack and sub-rack locations will be sent to the Payload (PL)
Multiplexer/Demultiplexer (MDM).

le to
t of

1)

()

1)

()

Detailed Descriptions of Requirements:

A. Parameter Monitoring in Subrack
Note: Facility verification will be performed in Europe on a STEP and checked on the PRCU by accomplishing 4

B. Parameter Monitoring in Integrated Rack
Note: Facility verification will be performed in Europe on a STEP and checked on the PRCU by accomplishing §

of the MSG Test Procedure (TBD) that has been agreed to by ESA and NASA.
Verification that the integrated rack provides manual and automatic capabilities to terminate forced air circu
present) and power to each sub-rack volume that is monitored with parameter monitoring shall be by test. 1

shall be conducted to determine whether or not forced air circulation and electrical power can be manually I}nd

automatically terminated in the sub-rack volume when an “out of bounds” condition is indicated by the para
monitoring sensors. Verification shall be considered successful when the test shows forced air circulation g
electrical power can be terminated manually and automatically when an “out of bounds” condition is indicatd
the parameter monitoring sensors.
Verification that the integrated rack responds to an “out of bounds” condition within a separate, sub-rack vg
that is monitored with parameter monitoring by sending data to indicate the occurrence and location of the
bounds” condition to the payload MDM in the format specified in SSP 57000, paragraph 3.3.5.1.4 shall be |
and analysis. For the initial configuration of the integrated rack, a test with the PRCU or equivalent shall dg
whether or not the rack health and status data is formatted to indicated the occurrence and location of an “g
bounds” condition when one is indicated by parameter monitoring sensors. For sub-rack payloads that are
out, a test of the interface to the integrated rack’s controller or equivalent and an analysis to determine the
to the Payload MDM is correct shall be conducted. Verification shall be considered successful when the te
analysis shows data is sent in the format specified in SSP 57000, paragraph 3.3.5.1.4 to indicated the occy
location of an “out of bounds” condition when one is indicated by the parameter monitoring sensors.

of the MSG Test Procedure (TBD) that has been agreed to by ESA and NASA.

Verification that integrated racks only using parameter monitoring provide manual and automatic capability
terminate forced air circulation (if present) and power to the integrated rack shall be by test. A test with the
or equivalent shall be conducted to determine whether or not forced air circulation and electrical power can
manually or automatically terminated in the integrated rack when an “out of bounds” condition is indicated b
parameter monitoring sensors. Verification shall be considered successful when the test shows forced air ¢
and electrical power can be terminated manually or automatically when an “out of bounds” condition is indid
the parameter monitoring sensors.
Verification that integrated racks only using parameter monitoring respond to an “out of bounds” condition H
sending data to indicate the occurrence and location of the “out of bounds” condition to the payload MDM i
format specified in SSP 57000, paragraph 3.3.5.1.4 shall be by test. A test with the PRCU or equivalent sh
determine whether or not the rack health and status data is formatted to indicate the occurrence and locatid
“out of bounds” condition when one is indicated by parameter monitoring sensors. Verification shall be con
successful when the test shows data is sent in the format specified in SSP 57000, paragraph 3.3.5.1.4 to in
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occurrence and location of an “out of bounds” condition when one is indicated by the parameter monitoring
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Number SOl Title
CD-020 Fl C&DH - PARAMETER MONITORING IN SUBRACK

AND INTEGRATED RACK

Method
T

Hazard Report(

continued from previous page

Required Verification Data:

1. Test Report including the test data.

Data Submittal Dates:
1. L-10, PRCU L-8

A&T

Description of Re-verification Requirements: Re-verification Methad:

Hazard Report(s):

identified by the parameter monitoring sensors.

I. On-orbit relocation of the integrated rack: Same as the “Detailed Descriptions of Requirements” identified abové.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: A test of the interface to the integrated
rack’s controller or equivalent and an analysis to determine the interface to the payload MDM is correct shall bg
conducted. Verification shall be considered successful when the test shows that data is sent in the format spec
SSP 57000, paragraph 3.3.5.1.4 to indicate the occurrence and location of an “out of bounds” condition when g

fied in
he is

Required Re-verification Data:

I. Same as the “Required Verification Data” identified above.

Il. Test Report.

. L-12

Data Submittal Dates:
L12

Applicable Document(s):
SSP 57000, par. 3.3.5.1.4, 3.10.2.2.2.1, 3.10.2.2.2.2, 3.10.3.4.1, and 3.10.3.4.2
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CD-021 Fl C&DH - INTEGRATED RACK CAUTION AND WARNING A&T

Number SOl Title Method| Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.3.5.1.4.1.2 Class 2 - Warning (A&T)
4.3.3.5.1.4.1.3 Class 3 - Caution (A&T)
4.3.3.5.1.4.1.4 Class 4 - Advisory (A&T)

Requirement Summary:

Integrated rack warning, caution, and advisory data shall be transmitted by the integrated payload to the Payload

[MDM.

Detailed Descriptions of Requirements:

A. The Integrated Rack Caution and Warning data (caution, warning, and advisory) contained in the Payload Uni

in the Payload C&W word to verify the coding of the data is as defined in SSP 52050, paragraph 3.2.3.5.1.1 f
possible conditions.

ue

Software ICD shall be compared with the data fields specified in SSP 57002, Tables A-1 and A-6 for conformance.
After this conformance has been validated an analysis will be made of the warning, caution, and advisory flagq located

all

B. The test of proper transmission of all possible warning, caution, and advisory data from the integrated rack shdll be
performed using the PRCU, STEP, or equivalent test unit for receiving and logging the caution and warning wgrd. The

Requirements” identified above.

test shall be considered successful when the received and logged caution and warning word is verified to be c¢rrect for
the data defined in the Unique Payload Software ICD.
Note: Facility verification will be performed in Europe on a STEP and checked on the PRCU by executing the MS[5 Test
Procedure (TBD).
Required Verification Data: Data Submittal Dates:
1. Data Cert providing analysis and test results. 1. L-10, PRCU L-8
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&T
I. On-orbit relocation of the integrated rack: Same as the “Detailed Descriptions of Requirements” identified aboye.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. Same as the “Required Verification Data” identified above. l. L-12
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):

SSP 52050, par. 3.2.3.5.1.1 and Table3.2.3.5-1
SSP 57000, par. 3.3.5.1.4.1.2,3.3.5.1.4.1.3and 3.3.5.1.4.1.4
SSP 57002, Tables A-1 and A-6
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Number SOl Title Method Hazard Report($
CD-022 F(C C&DH — PORTABLE COMPUTER SYSTEM — 1&D
ONLY) PAYLOAD LAPTOP

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.3.8.1 (A) Payload Laptop (1)

4.3.3.8.1 (B) Payload Laptop (1)

4.3.3.8.1 (C) Payload Laptop (D)

4.3.3.8.1 (D) Payload Laptop (1)

4.3.3.8.2.2 (A-D) 760XD Laptop to Rack Interface (1)

4.3.3.8.1 (E) Payload Laptop (1)
4.3.3.8.1 (F) Payload Laptop (I)
4.3.3.8.1 (G) Payload Laptop (1)
4.3.3.8.1 (H) Payload Laptop (I)

Requirement Summary:

This requirements ensures that Payload Laptops provided by the Payload Developers and used to provided both
experiment control and display, properly interfaces with the PDs integrated rack and does not interfere with other
station operations.

Fack and
space

Detailed Descriptions of Requirements:

A. Aninspection shall be performed of the qualified vendor documentation to determine if the vendor is a qualifi

vendor (e.g. JSC PCS Project) and that the laptop provided is an IBM 760XD (model 9546U9E) per JSC 273
Verification shall be considered successful when it is shown that the payload laptop was procured from a qua,
vendor.

An inspection of the payload laptop software load shall be performed to determine if the payload laptop is util
Windows NT 4.0 server software load to include a computer browser, Internet Info Server 4.0, TCP/IP Printin
NetBIOS Interface, Network Monitor & Tools, RPC Configuration, Server, Transaction Server, and Workstatig
Verification shall be considered successful when it is shown that the payload laptop includes the Windows N1
software load in accordance with SSP 57000, paragraph 3.3.8.1.B.

A demonstration of payload displays, in accordance with the requirements in SSP 50313, shall be performed
Payload Display Review Panel (PDRP). Verification shall be considered successful when the PDRP accepts
displays and verifies that they meet the requirements identified in SSP 50313, Display and Graphical Commag
Standard.

An inspection shall be performed of the integrated rack flight drawings to determine if no more than one payld
laptop can be connected to the integrated rack at one time. Verification shall be considered successful when
shown that no more than one Payload Laptop can be connected to the integrated rack.

An inspection shall be performed of the flight drawings to determine if the payload laptop and/or 760XD lapto
connectors provided by the payload laptop interface correctly to the front panel connection of the rack. The
connectors will be as specified in SSP 57000C, Table 3.3.8.1-1 and as in SSP 57001, Figures 3.3u§H.-1 thro
3.3.6.1-4. Verification shall be considered successful when the inspection shows that the above verification
requirements have been met.

An inspection shall be performed of the flight drawings to determine if the data/power cables were designed i
accordance with the requirements defined in Figure 3.3.8.1-1 of SSP 57000C. Verification shall be considerg
successful when it is determined that the cable design requirements have been met.

. An inspection shall be performed of the flight drawings to determine if the 28V power converter is properly ide
in accordance with the Figure 3.3.8.1-1 of SSP 57000C and the design drawing SED39126010-305. Verifical

bd
37.
ified

zing the
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4.0

to the
the
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be considered successful when it is determined that the power converter has been designed in accordance with the

above requirements.

An inspection shall be performed of the flight drawings to determine if the payload laptop and/or 760XD mour
in accordance with the connectors identified in SSP 57000C, paragraph 3.3.8.1.H and/or paragraph 3.3.8.2.2

ting is
D.

Verification shall be considered successful when it is determined that the connector used to attach the Paylogd Laptop

to the rack seat track is as specified in SSP 57000C.
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Number SO Title Method Hazard Report($)
CD-022 F(C C&DH — PORTABLE COMPUTER SYSTEM — 1&D
ONLY) PAYLOAD LAPTOP
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance 1. L-6
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
1&D

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):

SSP 57000, par. 3.3.8.1 and 3.3.8.2.2

SSP 57001, Figures 3.3.6.1-1 thgh 3.3.6.1-4.
SSP 50313
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Number SOl Title Method Hazard Report($
CD-026 F C&DH — REMOTE TERMINAL T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.3.5.2.1.4 Remote Terminal Hardwired Address Coding (T)

Requirement Summary:

This requirement ensures that the integrated rack is designed to read and respond to the hardware remote termirfal address
coding scheme for the Standard Payload bus, for all ISPR locations defined in Table 3.3.5.2.1.4-1 of SSP 57000.

Detailed Descriptions of Requirements:

Verification of the RT hardwired address coding scheme shall be by test. The test shall be performed with the PRCU or
equivalent to detemine that the integrated rack responds to all the assigned proper RT hardwired address for the ISPR
locations. The test shall be considered successful if it demonstrates that the integrated rack responds only to the]assigned
RT hardwired address. Each assigned location shall be tested separately.

Note: This VDS will be verified in Europe using the RT equipment provided by Boeing.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) for the test. 1. L-6,

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.3.5.2.1.4 and Table 3.3.5.2.1.4-1.
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FD-001 Fl FLUID DYNAMICS - PHYSICAL INTERFACE A

Number SOl Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.12.4.3.10 Fluid and Gas Line Connectors (A)

Requirement Summary:

Connectors of integrated racks requiring liquid or gas cooling provisions must interface properly, and allowances
given for access and inspection of the interface components.

nust be

Detailed Descriptions of Requirements:

Fluid and gas line connectors that are mated and demated on-orbit shall be verified by analysis. Verification shall
considered successful when an analysis of payload flight hardware drawings shows that fluid and gas connectors
mated and demated on-orbit are located and configured so that they can be fully inspected for leakage.

be
that are

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
N/A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
1. N/A Il. N/A

Applicable Document(s):
SSP 57000, par. 3.12.4.3.10
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Number SOl Title Method| Hazard Report($
FD-002 F FLUID DYNAMICS - ITCS FLUID USE AND CHARGING A&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.5.1.2.A ITCS Fluid Use and Charging (T)
4.3.5.1.2.B ITCS Fluid Use and Charging (A)

~

Requirement Summary:

These requirements ensure coolant cleanliness, quality, and liquid expansion charge compatibility over the transgort
temperature range.

Detailed Descriptions of Requirements:

A. ITCS Fluid Use
Testing shall be used to verify that the coolant contained in the integrated rack interfacing with the ITCS coolart system
satisfies the TCS coolant verification test requirements as specified in SSP 30573. The verification shall be cofsidered
successful when the test results show that the integrated rack coolant meets the TCS coolant requirements as[specified in
SSP 30573.

B. Integrated Rack Charging

Verification of integrated rack charging shall be by analysis stating that the amount of coolant charged into the
Integrated rack allows for thermal expansion during transport. The verification shall be considered successful when the

amount of coolant charged into the integrated rack allows for thermal expansion when exposed to the temperajure range
of 1.67° C (35° F) and 46° C (114.8° F).

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
N/A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
1. N/A Il. N/A

Applicable Document(s):

SSP 30573
SSP 57000, par. 3.5.1.2
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Number SOl Title Method Hazard Report($
FD-003 F FLUID DYNAMICS - ITCS PRESSURE DROP T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.5.1.3.1 (A) On-Orbit Interface (T)

Requirement Summary:

~

Coolant pressure differential must be compatible with ITCS interface requirements across the flight flowrate rangg.

Detailed Descriptions of Requirements:

1. On-Orbit Interfaces: Verification of the pressure differential measured across the ITCS supply and return interfgces for
the flow rates in the range to be used in flight shall be by test with both halves of each mated QD pair included as|part of
the payload pressure differential. A figure with a curve of flow rate versus pressure drop will be generated for each flow

configuration and mode of operation. This curve will show the pressure drop versus flow rate when flow controllerp using
closed loop control are fully open such that the closed loop control is inactive. The verification shall be considereq
successful if the test results are within the values specified in the Unique Payload Hardware ICD.

Verification that either 1) the pressure drop across the interface is 5.8 £ 0.2 psid (40 + 1.4 kPa) at any of the operptional
flow rates of the rack, or 2) the integrated rack can control the operational flow rate at a constant flow rate given that the
pressure differential at the interface is 5.8 + 0.2 psid (40 £ 1.4 kPa), shall be by test with both halves of each mat¢d QD
pair included as part of the payload pressure differential. A figure with a curve of flow rate versus pressure drop will show
the range of flow rates compatible with a pressure drop of 5.8 £ 0.2 psid (40 + 1.4 kPa). The verification shall be
considered successful when the test confirms that the payload maintains proper flow rates when the interface pregsure is
controlled at 5.8 + 0.2 psid (40 + 1.4 kPa).

Required Verification Data: Data Submittal Dates:

1. Data Cert providing pressure differentials (in psid) vs. flow rate results (in lbm per hour). 1. L-10

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: If a new or different subrack PLl]is

installed as a replacement, a revised integrated rack pressure drop analysis is to be performed.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A

Il. Data Cert providing pressure differentials (in psid) vs. flow rate results (in lbm per houd). L-12

Applicable Document(s):

SSP 57000, par. 3.5.1.3.1
SSP 57200 Hardware ICD Series Document
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Number SOl Title Method Hazard Report($

FD-004 *F FLUID DYNAMICS - COOLANT FLOW RATE A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.5.1.4 (A-B) Coolant Flow Rate (A or T)

~

Requirement Summary:

Integrated rack coolant flow rates must be compatible with the low and/or moderate temperature loop capabilities|for all
flight modes.

Detailed Descriptions of Requirements:

Verification of compatibility with the design flow rate, as specified in the Unique Payload Hardware ICD, shall be iy
analysis or by test using the GSE water serverser in Europe for verification and checked on the PRCU. The paylopd
developer shall provide the flow rate f&®veral flow configurations that bound the operating envelope. The verificatipn
shall be considered successful when the analysis or test results show that the integrated rack flow rate for all modes of
operation are at or below the coolant flow rate limits as specified in the Unique Payload Hardware ICD.

Required Verification Data: Data Submittal Dates:

1. Data Cert providing power data (in kW) and flow rate (in Ilbm per hour) for each modé df L-10, PRCU L-8
operation in tabular form. (Can be combined with Table required for FD-005, “Coolant
Return Temperature”.)

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Analysis showing that the integfated
rack flow rates for all modes of operation meets the requirement identified above in the “Detailed Descriptiong] of
Requirements”.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):

SSP 57000, par. 3.5.1.4
SSP 57200 Hardware ICD Series Document
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Number SOl Title
FD-005 *E FLUID DYNAMICS - COOLANT RETURN TEMPERATURE

Method
A&T

Hazard Report(k)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.5.1.6.A Coolant Return Temperature (A&T) 4.3.5.1.6.C Coolant Return Temperature (A&T)
4.3.5.1.6.B Coolant Return Temperature (A)

Requirement Summary:
Integrated rack return temperature must be compatible with the low and/or moderate temperature loop limits for al
modes.

flight

Detailed Descriptions of Requirements:
A. Verification the initial configuration integrated rack moderate differential return temperature is above the minir
allowable shall be verified by test and analysis. The test shall utilize the GSE water serverser in Europe for
verification and checked on the PRCU to measure the differential temperature for the minimum, maximum, an
nominal power modes of the integrated rack. Analysis shall be used to account for any on-orbit modifications
equipment, using a thermal model adjusted with the results from the integrated rack return temperature testin
verify that the changes in equipment satisfy the minimum differential temperature. The verification shall be cd

the minimum allowable.

during modes of operation which require less than 1025 watts of power shall be verified by analysis. The veri
shall be considered successful when the analysis shows that the integrated rack using moderate temperature
designed to operate using 100 Ibm/hr flow during operating modes which require less than 1025 watts of pow
Verification the initial configuration integrated rack moderate TCS return temperature does not exceed the m
specified temperature shall be verified by test and analysis. The test shall utilize a PRCU, or equivalent to m
outlet temperature for the maximum and nominal power modes of the integrated rack. Analysis shall be used
account for any on-orbit modifications of equipment, using a thermal model adjusted with the results from the
integrated rack return temperature testing, to verify that the changes in equipment do not exceed the allowab
temperature. The verification shall be considered successful when the initial test and subsequent analysis sh
moderate temperature return limit is not exceeded.

hum

d
of

), to
nsidered

successful when the initial test and subsequent analysis show that the moderate differential return temperatute is above

Verification that the integrated rack using moderate temperature coolant is designed to operate using 100 Ibnp/hr flow

fication
coolant is

er.

Iximum

asure the
to

e return
pw that the

Required Verification Data: Data Submittal Dates:

1. Data Cert providing return coolant temperatureRjrand power draw (in kW) for each | 1. A:L-12

mode of operation in tabular form. (Can be combined with Table required for FD-004, T:L-10

“Coolant Flow Rate”.) PRCU L-8
Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):

A

I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Analysis showing that the integ

ated
rack coolant return temperatures meets the requirement stated above in the “Detailed Descriptions of Require:Inents".

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):
SSP 57000, par. 3.5.1.6
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Verification Definition Sheets

FD-006 *F FLUID DYNAMICS - COOLANT LOOP LEAKAGE T

Number SOl Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.5.1.9.A Leakage (T)
4.3.5.1.9.B Leakage (T)

Requirement Summary:

Fluid leakage of integrated rack coolant loop hardware at maximum design pressure must be below a specified lir

it.

=

Detailed Descriptions of Requirements:

A. Integrated RackTesting shall be used to verify that each ITCS fluid loop, including all payload equipment and
connections as well as the supply and return interfaces and connections at the utility interface panel does not

exceed

the leakage requirement. The leakage test shall be performed at MDP or above as specified in SSP 57001,
3.5.1.5.1. If helium or some other medium is used in testing, the results shall be converted to an equivalent

leakage rate to be equal to or less than 14 X &4€c/hr of liquid for each thermal loop at the MDP of 121 psia (8

when converting helium leakage to an equivalent water leakage.

aragraph
ter

leakage in scc per hour. The verification shall be considered successful if the test results show the integrated|rack

kPa). NOTE: A conversion factor of 1 cc/hr of water = 233scc/hr of helium at a pressure of 121 psia shall be §sed

Required Verification Data: Data Submittal Dates:

1. Data Cert providing leakage test results (in scc per hour). 1. L-10

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Analysis calculating leakage of
integrated rack.

he

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
II. Analysis showing maximum leakage rate for the integrated rack (in scc per hour). . L-12

(Recommend testing the subrack component and using the test data in the analysis)

Applicable Document(s):

SSP 57000, par. 3.5.1.9
SSP 57001, par. 3.5.1.5.1
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Verification Definition Sheets

FD-007 F FLUID DYNAMICS - QUICK-DISCONNECT AIR INCLUSION A

Number SOl Title Method| Hazard Report(k)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.5.1.10 Quick-Disconnect Air Inclusion (A or T)

Requirement Summary:

Payload quick-disconnect (QD) air inclusion must be below a specified limit during coupling and decoupling.

Detailed Descriptions of Requirements:

Verification that air inclusion into the QD during coupling and uncoupling does not exceed 0.3 cc per couple/unco
cycle shall be by test or analysis of QD certification data. If air is not used in testing of the QD, the results shall bg
converted to an equivalent volume of air. The verification shall be considered successful when the test results shq
integrated rack QD air inclusion does not exceed 0.3 cc per couple/uncouple cycle.

Liple

w that the

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) 1. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
N/A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
1. N/A Il. N/A

Applicable Document(s):
SSP 57000, par. 3.5.1.10

A-135



SSP 57411-01 Appendix A November30, 2000

Verification Definition Sheets

FD-008 *F FLUID DYNAMICS - CABIN AIR HEAT LEAK A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.5.1.12 Cabin Air Heat Leak (A)

Number SOl Title Method Hazard Report($

Requirement Summary:

Integrated rack cabin air heat leak must not exceed specific limits.

Detailed Descriptions of Requirements:

Analysis shall be used to verify that the cabin air heat leak does not exceed the limits as specified in the Unique H
Hardware ICD. The verification shall be considered successful if the analysis results show that the integrated rack
exceed the cabin air heat leak limits.

~

ayload
does not

Required Verification Data: Data Submittal Dates:

1. Data Cert providing integrated rack-to-cabin heat leak analysis results. (The analysig sholtd2
include all PD-provided ancillary equipment.)

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):

SSP 57000, par. 3.5.1.12
SSP 57200 Hardware ICD Series Document
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Number SOl Title Method| Hazard Report($
FD-012 *F FLUID DYNAMICS - PAYLOAD COOLANT QUANTITY A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.5.1.16 Payload Coolant Quantity (A or T)

Requirement Summary:
The quantity of internal-loop coolant in the Integrated rack must be within allowable limits.

Detailed Descriptions of Requirements:

Verification that the maximum allowable payload coolant quantity is not exceeded shall be by test of the hardwardg or
analysis of the payload design drawings. The verification shall be considered successful when the test or analysig results
show the integrated rack coolant quantity to be within the values as specified in the Unique Payload Hardware ICP.

Required Verification Data: Data Submittal Dates:

1. Data Cert providing integrated rack coolant quantity (in liters normalized to t#€16.1 | 1. L-12
(61°F) reference temperature as provided in the Unique Payload Hardware ICD).

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Analysis per the “Detailed Desdriptions
of Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):

SSP 57000, par. 3.5.1.16
SSP 57200 Hardware ICD Series Document
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Number SOl Title Method Hazard Report($

FD-013 F FLUID DYNAMICS - PAYLOAD GAS INCLUSION A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.5.1.17 Payload Gas Inclusion (A)

Requirement Summary:

The volume of gas included in the internal coolant of the Integrated rack must be within allowable limits.

Detailed Descriptions of Requirements:

Verification that the maximum allowable payload gas inclusion or volume limit is not exceeded shall be by analysi$ of the
payload design drawings. The verification shall be considered successful when the analysis shows the integrated rack gas
inclusion amount to be within the amount as specified in the Unique Payload Hardware ICD.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):

SSP 57000, par. 3.5.1.17
SSP 57200 Hardware ICD Series Document
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Number SOl Title Method Hazard Report($
FD-015 Fl FLUID DYNAMICS - VES INPUT PRESSURE LIMIT A&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.6.1.2.A Input Pressure Limit (T)
4.3.6.1.2.B Input Pressure Limit (A&T)
4.3.6.1.2.C Input Pressure Limit (A)

Requirement Summary:

~

The integrated rack vacuum interface must be able to withstand a specified maximum pressure at the VES mechgnical
connection. The integrated rack shall also be two failures tolerant to protect against failure conditions that would gxceed
VES/WGS maximum design pressure of 40 psia.
Detailed Descriptions of Requirements:

The integrated rack and/or connected rack volumes shall be able to withstand a maximum pressure of 40 psia as|specified

in SSP 57000, paragraph 3.6.1.2 and SSP 57001, paragraph 3.6.1.B.

A. Integrated rack vented gas pressure shall be verified by test. The test shall utilize a PRCU equivalent, to measpre the
vented gas pressure at the interface plane. The integrated rack volumes that are connected to VES shall be pljessurized
to the expected experiment pressures for the test. (Since the PRCU does not provide positive pressures, the |ntegrated
rack volumes that are connected to the VES shall be pre-pressurized to the expected experiment pressure forthe test.)

B. The MDP of integrated rack volumes connected to the VES/WGS shall be verified by the test and analysis guidelines as
specified in SSP 52005, paragraph 5.1.3. (Note: The PRCU does not proof-test.)

C. An analysis shall determine whether or not the payload system (including the experiment chamber) connected|to the ISS
VES/WGS provides a two fault tolerant design to prevent venting gases at pressures greater than 276 kPa (40| psia) at
the rack to station interface. Verification shall be considered successful when the analysis shows the payload gystem
provides a two fault tolerant design to prevent venting gases to the ISS VES/WGS at pressures greater than 276 kPa (40
psia) at the rack to station interface.

NOTE: Maximum Design Pressure for the Facility tubing and fittings will be verified by test in Europe on equivalept
equipment. If a resource is used by an Investigation, their tubing, fittings, and other structures involved must e tested
to satisfy requirement per MSFC RQMT-2888 which is derived from the SSP57000 Requirement. All incremerts after
the MSG FU is on orbit will be tested using the EU

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
N/A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
1. N/A Il. N/A

Applicable Document(s):

SSP 52005, par. 5.1.3
SSP 57000, par. 3.6.1.2
SSP 57001, par. 3.6.1
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Number SOl Title Method Hazard Report($
FD-016 Fl FLUID DYNAMICS - VES INPUT TEMPERATURE LIMIT| A(F), T(l)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.6.1.3 Input Temperature Limit (T)

~

Requirement Summary:

The temperature of the integrated-rack vacuum exhaust mechanical interface must be below a specified limit.

Detailed Descriptions of Requirements:

Integrated rack vent exhaust temperature shall not exceed limits as specified in SSP 57000, paragraph 3.6.1.3 ar]d will be
verified by test (see Note below). The test shall utilize a PRCU, or equivalent, to measure the initial temperature gt the
interface plane. The integrated rack volumes that are connected to VES shall be pressurized to the expected pregsures for
the test. The experiment shall be subjected to the same heat generating operations that will be experienced on—drbit and
vented at the same relative time during the experiment operation as would be experienced on—orbit.

NOTE: As an extension of the UIP interfadetermination of the initial temperature range for the Facility is not
applicable. Insteadnalysis will be used to verify that the MSG Facility can withstand the required input temperature
range If this resource is used by an Investigation, the initial temperature range for the investigation must be detefmined

by test to satisfy requirement per MSFC RQMT-2888, which is derived from the SSP57000 Requirement. All incfements
after the MSG FU is on orbit will be tested using the EU

Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. N/A on first
Increment UF-2, see
Note Above
Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
A&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: A test of the subrack payload wjll be
required along with an analysis of the integrated rack with the new configuration.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.6.1.3
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Number SOl Title Method Hazard Report($
FD-017 Fl FLUID DYNAMICS - VES INPUT DEWPOINT LIMIT A(F), T()

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.6.1.4 Input Dewpoint Limit (T)

~

Requirement Summary:

The dewpoint of the integrated-rack vacuum exhaust mechanical interface must be below a specified limit.

Detailed Descriptions of Requirements:

Integrated rack vent exhaust dewpoint temperature shall not exceed the limits as specified in SSP 57000, paragrdph 3.6.1.4
and will be verified by test (see Note below). The test shall utilize a PRCU, or equivalent, to measure the initial dgwpoint at
the interface plane. The integrated rack volumes that are connected to VES shall be pressurized to the expected pressures
for the test. The experiment shall be subjected to the same operations that will be experienced on—orbit and ventgd at the
same relative time during the experiment operation as would be experienced on-orbit.

NOTE: As an extension of the UIP interfadetermination of the Dewpoint for the Facility is not applicable. Instead
analysis will be used to verify that the MSG Facility alone will not exceed the Dewpbihis resource is used by an

Investigation, the initial Dewpoint for the investigation must be determined by test to satisfy requirement per MSHC
RQMT-2888 which is derived from the SSP57000. All increments after the MSG FU is on orbit will be tested usirlg the
EU

Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. N/A on first
Increment, see Note
Above
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: A test of the subrack payload wjll be
required along with an analysis of the integrated rack for the new configuration.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.6.1.4
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FD-018 *FI FLUID DYNAMICS - VES ACCEPTABLE EXHAUST GASES A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.6.1.5.A Acceptable Exhaust Gases (A or T)
4.3.6.1.5.B Acceptable Exhaust Gases (A)

4.3.6.1.5.C Acceptable Exhaust Gases (A)

4.3.6.1.5.D Acceptable Exhaust Gases (A)

Number SOl Title Method| Hazard Report(k)

Requirement Summary:

The integrated rack’s vented constituents must be compatible with wetted materials of the module VES, and therg
no explosive gas potential.

must be

Detailed Descriptions of Requirements:

A. Verification that exhaust gases vented into the Vacuum Exhaust System/Waste Gas System (VES/WGS) of thé
APM, and JEM are compatible with the wetted surface materials of the respective laboratory(ies) in which the

USL,

integrated rack will operate shall be by analysis or test. Gases documented in Appendix D of SSP 57000 have
analyzed for compatibility with the ISS VES/WBS wetted materials. The integrated rack provider shall submit

products of any reactions determined in paragraph 3.6.1.5.B of SSP 57000. The ISS module integrator will a
list of vent gases not specified in Appendix D of SSP 57000 and the VES/WGS wetted surface materials to de
whether or not the proposed exhaust gases are compatible with the ISS VES/WGS wetted materials. The ISS
will evaluate and conduct a test, if necessary, for gases that do not have compatibility documentation to deterr
whether or not the proposed exhaust gases are compatible with the VES/WGS wetted surface. The payload d
shall review the integrated racks proposed vent gases and determine whether or not the gases are listed as a
Appendix of SSP 57000 or on the report provided by the program in the stage. Verification shall be consider
successful when the proposed exhaust gases are shown to be compatible with the ISS VES/WGS wetted surfa
materials of the respective laboratory (ies) in which the integrated rack will operate as specified in Appendix D
analysis report from ISS program. The verification process performed by the ISS program is documented in S
57011, Figure 3.4.11-9.

NOTE: This analysis/test will consider flammability, pitting and general corrosion, and degradation and swellir
seal materials. An analysis will consist of a literature search that will review technical documentation for docur

will be considered compatible if the documentation shows one of the following: existing use of the material in &
containing the gas in question, test data showing compatibility or general materials information stating compati
For exhaust gases where no technical data showing compatibility is found, a test will be conducted. The test v
material weight loss, wetted material surface changes, soft material swelling and wetted material trace contam
inclusion in the test gases after exposure to the materials.

B. Verification that integrated rack gases vented to the ISS VES/WGS are non-reactive with other vent gas mixtur
constituents shall be by analysis. An analysis shall determine what gases will be vented to the ISS VES/WGS
assuming the worst case reactions possible, shall determine all reactions that are possible among the vent gaq
constituents. An analysis shall calculate the worst case temperature change associated with the possible vent
reactions in accordance with the equation documented in paragraph 4.3.6.1.5.B of SSP 57000. Verification sh

equation specified in paragraph 4.3.6.1.5.B of SSP 57000.

C. Verification that integrated racks venting to the ISS VES/WGS provide a means of removing gases that should
the VES/WGS tubing walls at a wall temperature @ ¢40°F) and a pressure of #@orr shall be by analysis. An
analysis shall determine whether or not the gas mixture contains gases with a molecular weight greater than 74
gases which have a boiling greater than°@@12F) at atmospheric pressure.

been

complete list of all proposed vent gas constituents, initial volume, concentration, temperature, and pressure to fthe ISS
program. The list submitted shall also identify which exhaust gases will be vented together and shall include tfpe

lyze the
ermine
Program
hine
eveloper
ceptable in
bd
ce
or in the
5P

g of
hented

compatibility of exhaust gases with the wetted materials listed in SSP 41002, paragraph 3.3.7.2. Materials anq gases

system
bility.

ill review
nate

g]
and,

gas
all be

considered successful when the analysis shows the gases vented to the ISS VES/WGS are non-reactive accolding to the

adhere to

amu or

Each proposed vent gas with a molecular weight greater than 75 amu or boiling point greater’tbgA110B) at
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SOV
*Fl

Number
FD-018

Title

FLUID DYNAMICS - VES ACCEPTABLE EXHAUST GASES

Method

A

Hazard Report(k)

atmospheric pressure shall be analyzed to determine whether or not the vapor pressure is below a préssureanf 10

4°C (4C°F). This analysis shall be conducted gas-by-gas. If any proposed vent gases are determined to have
pressure below Idtorr at 2C (40°F), an analysis shall be conducted to determine whether or not the integrated
provides a means to remove these gases from the vent gas mixture prior to venting to the ISS VES/WGS.

Verification shall be considered successful when the analysis shows the gases that will be exposed to the ISS
will not adhere to the ISS VES/WGS tubing walls at a wall temperaturdCofd4PF) at 10° torr. Gases that will be
exposed to the ISS VES/WGS will not adhere to the ISS VES/WGS tubing walls when each vent gas is shown
vapor pressure above irr at 2C (4C°F) or a boiling temperature belo®@ (40°F) at a pressure of Faorr and/or,
any gases found with a vapor pressure belowtfr at £C (40°F) or a boiling temperature abov&G4(4C°F) at a
pressure of 1®torr are removed from the gas mixture.

100 micrometers shall be by analysis. An analysis shall determine whether or not the vent gases will contain p
contamination larger than 100 microns. Should the analysis show that particulate contamination greater than 1
microns will be introduced into, or generate in, the vent gases, an analysis shall determine whether or not a me
removing the particles above 100 microns before venting to the ISS VES/WGS is included in the integrated rag
Verification shall be considered successful when the analysis shows the vent gases will not contain particulate
contamination greater than 100 microns.

h vapor
ack

VES/WGS

o have a

. Verification that integrated racks venting to the ISS VES/WGS remove particulates from vent gases that are lafger than

articulate
00

ans of

k design.

Required Verification Data:
1. Data Cert providing constituents of vented gas, volume, concentration, temperature, |ahd L-13

. Data Cert providing updated constituents of vented gases, volume, concentration,

. Data Cert showing the integrated rack gases vented to the ISS VES/WGS are non-rgadtivel?2

4. Data Cert. for Item C, showing that integrated racks venting in the ISS VES/WGS prgvide a
means to remove gases that should adhere to the VES/WGS tubing walls. 4. L-12
5. Data Cert. for Item D, showing that all particulates larger than 100 micrometers are
removed prior to venting to the VES/WGS. 5. L-12

Data Submittal Dates:
pressure.

2. L-12
temperature, and pressure (if required).

with other vent gas mixture constituents for item B.

Description of Re-verification Requirements:

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: A test of the subrack payload w

Re-verification Methad:
A&T

Hazard Report(s):

On-orbit relocation of the integrated rack: No re-verification required.

required along with an analysis of the integrated rack for the new configuration.

Il be

Required Re-verification Data:
I

Data Submittal Dates

N/A I. N/A

II. L-6

Certificate of Compliance (COC)

Applicable Document(s):
SSP 57000, par. 3.6.1.5
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Number SOl Title
FD-019 Fl FLUID DYNAMICS - EXTERNAL CONTAMINATION
CONTROL

Method
A

Hazard Report(k)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.6.1.5.2 External Contamination Control (A)

Requirement Summary:

Vented constituents must not exceed the specified external contamination limits.

Detailed Descriptions of Requirements:

the ISS program.

not exceed the external contamination linaissspecified ir8SP 30426, paragraph 3.4.

Verification shall be by analysis. The integrated rack provider shall submit the list of vented gas constituents, mas
temperature, concentration, maximum particulate size, maximum flow rate (if DD controls the flow rate), and press

The verification shall be considered successful when the External Contamination Team verifies that the vented g

SY

ure to

hses do

Required Verification Data:

pressure).

if the Payload Developer designer controls the flow rate.

2. Updated Data Cert (if required).

1. Data Cert providing the required list of vented gas characteristics (vented gas constifjuénts; 13
mass, temperature, concentration, maximum particulate size, maximum flow rate, ang

Note: Provide maximum mass flow rate of the exhaust venting system at the rack interface

Data Submittal Dates:

2. L-12

Description of Re-verification Requirements:

A

Re-verification Methad:

Hazard Report(s):

I.  On-orbit relocation of the integrated rack: No re-verification required.

new configuration will be performed.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: An analysis of the integrated ra

Lk for the

Required Re-verification Data:
I. N/A

Il. Data Certification.

Data Submittal Dates
. N/A

II. L-6

Applicable Document(s):

SSP 30426 par. 3.4
SSP 57000 par. 3.6.1.5.2
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FD-020 Fl FLUID DYNAMICS - INCOMPATIBLE GASES A&l

Number SOl Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.6.1.5.3 (A-B) Incompatible Gases (A&l)

Requirement Summary:

The methods and hardware utilized for incompatible gas containment, storage, and transport must satisfy certain

criteria.

Detailed Descriptions of Requirements:

Verification shall be by inspection and analysis. The inspection shall consist of verification that gas containment v
provided for incompatible gases to SSP 57000, paragraph 3.6.1.5.3. The analysis shall verify that the containmer]
is sufficient to contain the gas and complies with the pressure vessel requirements as specified in SSP 52005, pa|
5.1.3. The method of transportation of containment volume from on-orbit to ground shall be identified.

blume is
t volume
fagraph

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L6

Note: This requirement can be satisfied when ST-010, “Pressurized Systems”, is completed.

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
A&I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: A inspection of the subrack pay
be required along with an analysis of the integrated rack for the new configuration.

oad will

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):

SSP 52005, par. 5.1.3
SSP 57000, par. 3.6.1.5.3
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Number SOl Title Method Hazard Report($

FD-022 Fl FLUID DYNAMICS — VRS/VVS INPUT PRESSURE LIMIT A&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.6.2.2 A Input Pressure Limit (T)

4.3.6.2.2 B Input Pressure Limit (T&A)

4.3.6.2.2 C Input Pressure Limit (A)

4
~

Requirement Summary:

The interface pressure from the integrated rack to VRS/VVS must not exceed specific limits.

Detailed Descriptions of Requirements:

A. Verify by test (see Note (A) below) that the interface pressure from the integrated rack to VRS/VVS will not ex
% Torr at the interface plane as specified in SSP 57000, paragraph 3.6.2.2.

reed 10

Note: PRCU, or equivalent, will be able to monitor VRS throughput. The integrated rack volumes that are connected

to ISS VRS/VVS shall be pressurized to the expected experiment pressures for the test.

B. The Maximum Design Pressure MDP of the integrated rack volumes connected to the VRS/VVS shall be veri
the test (see Note (B) below) and analysis guidelines identified in SSP 52005, paragraph 5.1.3.

ied by

C. An analysis shall determine whether or not the payload system (including the experiment chamber) connected to the

ISS VRS/VVS system provides a two fault tolerant design to prevent venting gases at pressures greater than
(40 psia) at the rack to station interface. Verification shall be considered successful when the analysis shows
payload system provides a two fault tolerant design to prevent venting gases to the ISS VRS/VVS system at [
greater than 276 kPa (40 psia) at the rack to station interface.

NOTE: (A) As an extension of the UIP interfacetermination of the Maximum throughput to the VRS/VVS from the
Facility will be by leak testing of the facility tubing, valving and QDs (Testing in Europe). The Leak Test data
put throughanalysis to show that the MSG Facility alone will not exceed/i@e@mum throughput to the VRS/VVS.
(B) Maximum Design Pressure from the Facility tubing and fittings will be verified by test in Europe. If a reso
used by an Investigation, Maximum Interface Pressure from their tubing, fittings, and other structures involve
be determined by test to satisfy requirement per MSFC RQMT-2888 which is derived from the SSP57000
Requirement. It is the responsibility of the Investigation to limit the maximum interface pressure to the require
All increments after the MSG FU is on orbit will be tested using the EU.

P76 kPa
the
ressures

will be

rce is
H must

d value.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
N/A

I.  On-orbit relocation of the integrated rack: No re-verification required.

II. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
1. N/A Il. N/A

Applicable Document(s):

SSP 52005, par. 5.1.3
SSP 57000, par. 3.6.2.2
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Number SOl Title Method Hazard Report($
FD-023 Fl FLUID DYNAMICS - VRS THROUGH-PUT LIMIT A(F), T(I)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.6.2.3 VRS Through-Put Limit (T)

~

Requirement Summary:

Throughput pressure at the VRS/VVS mechanical connection must be within specified limits.

Detailed Descriptions of Requirements:

Testing (see Note below) shall be used to verify that the throughput to the VRS/VVS interface shall be limited t6*1).2 X 10
Torr liters/second as specified in SSP 57001, paragraph 3.6.2.B. The test shall utilize a PRCU, or equivalent, to measure
the vented gas throughput at the interface plane.

NOTE: As an extension of the UIP interfadetermination of the Maximum throughput to the VRS/VVS from the
Facility will be by leak testing of the facility tubing, valving and QDs (Testing in Europe). The Leak Test data willpe put
throughanalysis to show that the MSG Facility alone will not exceedemum throughput to the VRS/VVS. If this
resource is used by an Investigation, Maximum throughput to the VRS/VVS from their tubing, fittings, and other
structures involved must be determined by test to satisfy requirement per MSFC RQMT-2888 (which is derived from the
SSP57000 Requirement). All increments after the MSG FU is on orbit will be tested using the EU

Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. N/A on first
Increment, see Note
Above
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
N/A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
1. N/A Il. N/A

Applicable Document(s):

SSP 57000, par. 3.6.2.3
SSP 57001, par. 3.6.2B
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Requirements” identified above if the flow rate control is contained in the subrack component.

Number SOl Title Method| Hazard Report($)
FD-024 F FLUID DYNAMICS - PRESSURIZED GASES INTERFACE T
CONTROL (NITROGEN)
SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.7.1.1 Nitrogen Interface Control (T)
Requirement Summary:
The integrated rack must be capable of controlling the flow of pressurized nitrogen gas supply systems when confected to
those systems.
Detailed Descriptions of Requirements:
Verification of gaseous flow control shall be by test. The verification shall be considered successful when the test|results
confirm that the integrated rack can turn the flow of gas on and off and can maintain the gas flows below the presgurants
maximum flow rate. The maximum allowable flow rate is applicable over the pressurants operating range. Pressyirants
include one or more of the following:
- nitrogen (to requirements in accordance with SSP 57000, paragraph 3.7.1.1) (The PRCU equivalent in Europe will be
used for nitrogen testing.)
Required Verification Data: Data Submittal Dates:
1. Certificate of Compliance (COC). 1. L-6, PRCU L-8
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
T
I.  On-orbit relocation of the integrated rack: No re-verification required.
Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.7.1.1, 3.7.2.1, 3.7.3.1,and 3.7.4.1
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FD-025 FI FLUID DYNAMICS - PRESSURIZED GASES INTERFACE A&T
MDP (NITROGEN)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.7.1.2 Nitrogen Interface Pressure (A&T)

~

Requirement Summary:

The Maximum Design Pressure (MDP) of integrated rack hardware connected to pressurized nitrogen, gas supply systems
must comply with pressure requirements.

Detailed Descriptions of Requirements:

The MDP of integrated rack volumes connected to the gaseous supply systems shall be verified by the test and apalysis
guidelines as specified in SSP 52005, paragraph 5.1.3, and verification item ST-010, “Pressurized Systems”. Thgg MDP of
any hardware interfacing with referenced pressurant systems shall be 1,379 kPa (200 psia). Pressurants includeone or
more of the following:

- nitrogen (to requirements in accordance with SSP 57000, paragraph 3.7.1.2)

Note: Verification activities identified in this VDS may be carried out in ST-010, “Pressurized Systems”, activities pnd
visa versa.

Required Verification Data: Data Submittal Dates:

1. Data Cert per ST-010, “Pressurized Systems”. 1. L-13

2. Data Cert per ST-010, “Pressurized Systems”. 2. L-10

Description of Re-verification Requirements: Re-verification Methagd:  Hazard Report(s):
A&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above if the subrack component hooks up to the nitrogen supply.

Required Re-verification Data: Data Submittal Dates

. N/A I. N/A

Il. Same as the “Required Verification Data” identified above if the new or reflight subragkl. Same as the original
component hooks up to any pressurized gas supply such as nitrogen, argon, CO 2 , and submittal dates
helium.

Applicable Document(s):

SSP 52005, par. 5.1.3
SSP 57000, par. 3.7.1.2, 3.7.2.2, 3.7.3.2, and 3.7.4.2
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Number SOl Title Method Hazard Report(s)

FD-026 Fl FLUID DYNAMICS - PRESSURIZED GASES INTERFACE A
TEMPERATURE (NITROGEN,)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.7.1.3 Nitrogen Interface Temp (A or T or A&T)

Requirement Summary:

The integrated rack hardware connected to pressurized nitrogen gas supply systems must comply with supply-temperature
range requirements.

Detailed Descriptions of Requirements:

Verification that the integrated rack gas pressurant system is compatible with the gaseous supply systems interfage
temperature range shall be by test or analysis or both. The verification shall be considered successful when analysis of the
gas system components, including component qualification data packs or test results, show that the integrated ra¢k system
is compatible with the gaseous supply systems temperature range specified. Pressurants include one or more of the
following:

- nitrogen (to requirements in accordance with SSP 57000, paragraph 3.7.1.3)

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
AorTor A&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.7.1.3, 3.7.2.3, 3.7.3.3, and 3.7.4.3
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Number SOl Title Method| Hazard Report(k)
FD-027 *F FLUID DYNAMICS - PRESSURIZED GASES T
LEAKAGE (NITROGEN)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.7.1.4 Nitrogen Leakage (T)

Requirement Summary:

When connected to the pressurized nitrogen gas supply systems, fluid leakage at the MDP of the integrated rack
must be less than allowable limits.

hardware

Detailed Descriptions of Requirements:

Verification of integrated rack gaseous leakage shall be by test. The verification shall be considered successful w
test results show that the sum of all potential leakage sources from the standoff UIP panel connection to the point
pressurized nitrogen, gas flow control in the integrated rack does not exceed the allowable leakage rate at MDP.
Pressurants include one or more of the following:

- hitrogen (to requirements in accordance with SSP 57000, paragraph 3.7.1.4)

NOTE: Maximum nitrogen leakage rate for the Facility GN2 tubing and fittings will be tested. If GN2 is used by a
Investigation, their tubing, fittings, and other structures involved must be tested to satisfy requirement per MSFC
2888 which is derived from the SSP57000 Requirement. All increments after the MSG FU is on orbit will be testd
the EU

hen the
of

ROMT-
d using

Required Verification Data: Data Submittal Dates:

1. Data Cert providing leakage test results in units of each gas used (in scc per sec.). Itd. L-7
representative gas is used to determine leakage (i.e. helium), conversion factors used for the
subject gas are to be provided.

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):
SSP 57000, par. 3.7.1.4, 3.7.2.4, 3.7.3.4, and 3.7.4.4
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Number | SOIV Title Method Hazard Report($

FD-028 I FLUID DYNAMICS - PRESSURIZED GAS SYSTEMS A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.7.5 Pressurized Gas Systems (A)

Requirement Summary:
The maximum leak rate of pressurized gas bottles transported in the MPLM must not exceed the specified limit.

Detailed Descriptions of Requirements:

Verification of the expanded volume and flow rate for pressurized gas systems shall be by analysis. The verificagion shall
be considered successful when the analysis of the drawing’s show that the expanded volume of the gas in the prgssurized
system is below the limiting volume specified in SSP 57000 paragraph 3.7.5. If the volume exceeds the limiting vplume,
then an analysis must be performed verifying that the flow rate after a single failure does not exceed the maximunp
allowable amount after release of the limiting expanded volume as defined in SSP 57000, paragraph 3.7.5.

Required Verification Data: Data Submittal Dates:

1. Data Cert providing maximum credible leak rate (in slpm) for each bottle. 1. L-7

Description of Reverification Requirements: Reverification Method: Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No reverification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: If a replacement bottle, of a different
design, is transported in the MPLM, a new analysis must be performed.

Required Reverification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):
SSP 57000, par. 3.7.5
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Number SOl Title Method Hazard Report(s)

FD-031 F FLUID DYNAMICS - FAIL SAFE LOSS OF COOLING A SDP

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.5.1.8 Fail Safe Design (A or A&T)

Requirement Summary:

Integrated rack hardware must fail safe in the case of loss of cooling for all operational modes.

Detailed Descriptions of Requirements:

Analysis shall be used to verify that payload equipment and rack internal water loop piping utilizing ISS or payload—
provided heat rejection system(s) is fail safe in the case of loss of cooling under all modes of operation and will ndt result

in over—temperature, over—pressurization, fire, explosion, release of hazardous or toxic materials, or damage thaf could
propagate to other systems. Testing shall be used to verify that the shutdown controls operate properly in cases where loss
of cooling results in a hazard. The verification shall be considered successful when the analysis or analysis and tgst results
show that the integrated rack satisfies the fail safe design criteria. The analysis report described above will bee part of t
safety data package submitted by the PD.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
A or A&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):
SSP 57000, par. 3.5.1.8
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Number SOl Title Method Hazard Report($
FD-032 F FLUID DYNAMICS - TOUCH TEMPERATURE A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.5.1.11 Rack Front Surface Temperature (A or T)

~

Requirement Summary:

Payload and/or integrated rack front surface temperatures must be less than allowable limits.

Detailed Descriptions of Requirements:

Analysis or test shall be used to verify that the average rack front surface temperature and maximum temperature limits will
not be exceeded during all modes of operation. The verification shall be considered successful when the analysis|or test
results show that the integrated rack surface average and maximum-limit temperatures are less than those as spdgcified in
SSP 57000, paragraph 3.5.1.11.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
AorT

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):
SSP 57000, par. 3.5.1.11
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Number SOl Title
FD-035 F FLUID DYNAMICS — VACUUM SYSTEM ACCESS VALVE

Hazard Report(k)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.6.1.6 Payload Vacuum System Access Valve (1&A)

Requirement Summary:

Integrated racks using the ISS Vacuum Exhaust System/Waste Gas System (VES/WGS) shall provide a vacuum
access valve in the integrated rack to isolate the integrated rack experiment chamber from the ISS VES/WGS wh
integrated rack is not venting to the ISS VES/WGS.

System
bn the

Detailed Descriptions of Requirements:

Verification that the integrated rack, which uses the VES/WGS, provides a vacuum system access valve in the int
rack system to isolate the experiment chamber from the ISS VES/WGS shall be by inspection and analysis.

An analysis of the integrated rack list of vent gases shall determine whether or not the integrated rack will vent ga
than the constituents of cabin air, noble gases or ISS pressurized gases. If the analysis shows only the constitue
air, noble gases or ISS pressurized gases will be vented from the integrated rack, the integrated rack vacuum sy{
valve is not required.

For integrated racks found to be venting gases other than the constituents of cabin air, noble gases or ISS presst
an inspection of the integrated rack as-built drawings or flight hardware shall be performed. This inspection shall
determine whether or not the integrated rack system contains a vacuum system access valve that isolates the ex
chamber from the ISS VES/WGS.

Verification shall be considered successful when the inspection and analysis shows that a vacuum system access

constituents of cabin air, noble gases or ISS pressurized gases. The integrated rack vacuum system access valy
required if the integrated rack is venting only the constituents of cabin air, noble gases or ISS pressurized gases.

bgrated

5es other
hts of cabin
tem access

rized gases,

eriment

valve,

isolating the experiment chamber from the ISS VES/WGS, is provided if the integrated rack will vent gases other fhan the

e is not

Data Submittal Dates:
1. L-6

Required Verification Data:

1. Certificate of Compliance (COC).

Re-verification Methaod:

N/A

Description of Re-verification Requirements: Hazard Report(s):

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: No re-verification required.

Data Submittal Dates
N/A

Required Re-verification Data:
I. N/A l.

II. N/A II. N/A

Applicable Document(s):
SSP 57000, par. 3.6.1.6
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Number SOl Title Method| Hazard Report($
EN-001 FI ENVIRONMENTAL - ATMOSPHERE HUMIDITY A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.9.1.3 Humidity (A)

~

Requirement Summary:

Integrated rack surfaces must preclude formation of condensation when exposed to a specified humidity and dewjpoint
range.

Detailed Descriptions of Requirements:

Analysis shall be used to verify that the integrated rack is designed to not cause condensation when exposed to the
specified dewpoint and relative humidity except when condensation is an intended operation of the integrated rack. The
verification shall be considered successful when analysis shows that no internal or external surfaces in contact with the

cabin air will allow condensation when humidity and dewpoint are within the ISS atmosphere envelope defined by|Figure
3.9.1.3-1 of SSP 57000. Surfaces shall be considered to be in contact with the cabin air unless a volume is hermgtically
sealed or environmentally conditioned to control humidity.

Required Verification Data: Data Submittal Dates:

1. Analysis report including: 1. L-8
- Description of condensation collection system
- lllustration of all components or surfaces where condensation is most likely to|occur
when the cabin humidity exceeds the nominal case.
- Upper humidity limit in terms of dewpoint.
- All rack surface temperatures

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. . L-12

Applicable Document(s):
SSP 57000, par. 3.9.1.3
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EN-002 I ENVIRONMENTAL -ACTIVE AIR EXCHANGE A&l

Number SOl Title Method Hazard Report($

4
~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.9.2.1.A Active Air Exchange (1)
4.3.9.2.1.B Active Air Exchange (A)

Requirement Summary:

Integrated rack and aisle-mounted or operated equipment air exchange with the cabin is limited by specimen met
mass conservation, and heat rejection constraints.

hbolic,

Detailed Descriptions of Requirements:

air exchange for specimen metabolic purposes and for mass conservation purposes. The verification shall be

integrated rack is limited to air exchange for specimen metabolic purposes and for mass conservation purpose

specified limits for each module shall be by analysis. The verification shall be considered successful when the
shows that aisle-mounted payload and payload equipment cabin air heat loads comply with the values as spec
Unique Payload Hardware ICD.

Note:Only if required by the specific Investigation

A. Inspection shall be used to verify that active air exchange with the cabin atmosphere by an integrated rack is lipnited to

onsidered

successful when inspection of the flight drawings shows that the active air exchange with the cabin atmospherg by an

S.

B. Verification that aisle-mounted payload and rack payload equipment heat loads imposed on cabin air is within the

hnalysis
fied in the

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6
(Item B data for rack payload equipment is collected in FD-008, “Cabin Air Heat LeaKk")

Description of Reverification Requirements: Reverification Method: Hazard Report(s):
A&I

I. On-orbit relocation of the integrated rack: No reverification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Reverification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. II. L-6

Applicable Document(s):
SSP 57000, par. 3.9.2.1
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EN-003 *| ENVIRONMENTAL - OXYGEN CONSUMPTION A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.9.2.2 Oxygen Consumption (A)

~

Requirement Summary:

Integrated rack consumption of atmospheric oxygen must not exceed the daily allowable.

Detailed Descriptions of Requirements:

Verification that the integrated rack consumption of atmospheric oxygen does not exceed the specified amount shall be by
analysis. The verification shall be considered successful when analysis shows that the integrated rack consumptign of
atmospheric oxygen shall not exceed 1.08 kg per day (2.38 Ibm per day) as specified in SSP 57000, paragraph 3}9.2.2.

Note:Only if required by the specific Investigation

Required Verification Data: Data Submittal Dates:
1. Preliminary Data Cert providing the integrated rack oxygen consumption analysis resiilts L-13

2. Final Data Cert providing the integrated rack oxygen consumption analysis results. | 2. L-12

Description of Reverification Requirements: Reverification Method: Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No reverification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Reverification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. Il. L-20/L-12

Applicable Document(s):
SSP 57000, par. 3.9.2.2
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Number SOl Title Method| Hazard Report(k)
EN-004 F ENVIRONMENTAL - IONIZING RADIATION DOSE A

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.9.3.3 Single Event Effect (SEE) lonizing Radiation Dose (A)

Requirement Summary:

Equipment and subsystems must not produce an unsafe condition as a result of exposure to ionizing or Single Evfent Effect
(SEE) radiation.

Detailed Descriptions of Requirements:

Verification that equipment and subsystems are designed to not produce an unsafe condition or one that could cguse
damage to equipment external to the payload as a result of exposure to SEE ionizing radiation shall be by analysfs. An
analysis of equipment and subsystems shall be performed using the operational lifetime and parts characterizatioph data to
assure that the design meets the requirement when exposed to SEE ionizing radiation. The verification shall be donsidered
successful when the analysis shows that the equipment and subsystems will not produce an unsafe condition or dne that
could cause damage to equipment external to the payload when exposed to the specified environment.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) 1. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. II. L-6

Applicable Document(s):
SSP 57000, par. 3.9.3.3
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EN-005 *FI ENVIRONMENTAL - MICROGRAVITY ENVIRONMENT | T(F)TBD (I)

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.1.2.1.A Quasi-Steady Requirements (TBD)
4.3.1.2.2.A Vibratory Requirements (TBD)
4.3.1.2.3.A Transient Requirements (TBD)

Requirement Summary:

Payloads shall not exceed maximum allowable quasi-steady, vibratory or transient microgravity disturbance limits

Detailed Descriptions of Requirements:

A. Integrated racks shall meet the quasi-steady, vibroacoustic, and transient disturbance requirements as specifigd in SSP
57000, paragraph 3.1.2.

i. Quasi-steady - TBD

ii. Vibroacoustic - Integrated rack components shall be tested to determine vibroacoustic disturbance forces. [This data
shall be analyzed using transfer functions contained in accordance with the SSP 57000 Section TBD, and the
methods described within to combine the component disturbance data. The verification shall be considered
successful when the test data is analyzed using the prescribed method and the disturbance forces fall withif the
limits identified in the requirement.

iii. Transient - TBD

B. Integrated ARIS racks shall meet the quasi-steady, vibroacoustic, and transient disturbance requirements as gpecified in
SSP TBD ARIS IDD. (SSP 57000, paragraph 3.1.2).

i. Quasi-steady - TBD
ii Vibroacoustic - TBD
iii Transient - TBD

Required Verification Data: Data Submittal Dates:
1. Microgravity Control Plan (Guidelines given in Appendix E) 1. L-13
2. Preliminary Test Report 2. L-11 (input to
Payload ICD)
3. Final Test Report 3. L-10
Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
T
I.  On-orbit relocation of the integrated rack: No re-verification required if within the limits specified by the original
analysis.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Test Report ll. L-20/L-12

Applicable Document(s):
SSP 57000, par. 3.1.2.1, 3.1.2.2, 3.1.2.3, and 3.1.2.5.3; SSQ 21635
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*FI ENVIRONMENTAL - ACOUSTIC LEVELS A&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):

4.3.12.3.3.1.(A-C) Continuous Noise Limits (A&T)
4.3.12.3.3.2 Intermittent Noise Limit (A&T)

Require

Integrated rack acoustic levels must not exceed specified values.

ment Summary:

Detailed Descriptions of Requirements:

A. Continuous Acoustic Noise The integrated rack (including PD-provided active ancillary equipment operated o

the rack) shall not exceed the continuous acoustic noise requirements as specified in SSP 57000, paragraph
Any independently operated ancillary equipment item, stowed within the rack or elsewhere, and deployed on

a separate function other than that of the rack system, shall individually comply with the requirements. Contin
noise sources, which exhibit intermittent acoustical characteristics, must meet both the continuous noise speg

itside
3.12.3.3.1.
Drbit for
uous
ification

and the intermittent noise requirements of paragraph B below.
i.  Verification of continuous noise sources for integrated racks whose sub-rack payloads will not be change

shall be

performed by test. Sound Pressure Level (SPL) test measurements shall be made for each integrated flight rack

(or subrack ancillary equipment operated outside the rack) following the guidelines provided in Appendix

herein. Measurements shall be made on all sides of each rack. The SPL test shall use a Type 1 Sound level
Meter to measure the SPL at the loudest location 0.6 meters from the rack surfaces (or 0.6 meters from the loudest

point on an independent subrack payload). SPL shall be measured in each of eight octave bands: 63 Hz,
250 Hz, 500 Hz, 1000 Hz, 2000 Hz, 4000 Hz, and 8000 Hz. Verification shall be considered successful W

125 Hz,
hen the

test shows that the loudest noise on integrated rack surfaces exposed directly to the crew habitable volunje does

not exceed the levels as specified in SSP 57000, paragraph 3.12.3.3.1. Integrated racks unable to meet
specified levels will be required to take sound power measurements in addition to SPL measurements.
ii. Verification of continuous noise sources for integrated racks whose sub-rack payloads will change shall b

Acoustic Noise Control Plan section of the Unique PVP. The analytical process/procedure shall be docu
an Acoustics Noise Control Plan section of the Payload Unique Verification Plan. The verification shall b
considered successful when the results from the test-correlated analytical model predicts the loudest locd
meters from the rack surface exposed to the crew habitable volume, in each of the eight octave bands as
in SSP 57000, Table 3.12.3.3.1-1, to be at or below the levels as specified in SSP 57000, Table 3.12.3.3
additions, deletions or configuration changes to any subrack equipment within the integrated rack.

performed using a test-correlated analytical model or some other methods approved and documented inrihe

Intermittent Acoustic Noise The integrated rack (including PD-provided active ancillary equipment operated o
the rack) shall not exceed the intermittent acoustic noise requirements as specified in SSP 57000, paragraph
Any independently operated ancillary equipment item, stowed within the rack or elsewhere, and deployed on

a separate function other than that of the rack system, shall individually comply with the requirements. Interm

noise characteristics shall be quantified in terms of (1) when the intermittent sound occurs, (2) duration and At

weighted SPL, and (3) a projected mission timeline(s). Intermittent noise sources, which also exhibit continud
acoustical noise characteristics, must meet both the intermittent noise requirements and the continuous noise
specification of paragraph A above.

i.  Verification of intermittent noise sources for integrated racks whose sub-rack payloads will not be change

the

a)

ented in

tion 0.6
specified
1-1 for

Litside
3.12.3.3.2.
Drbit for
ittent

us

l shall

rack (or subrack ancillary equipment operated outside the rack). Measurements shall be made for each
following the guidelines provided in Appendix D herein. The SPL test shall use a Type 1 Sound Level Me
measure the overall A-weighted SPL at the loudest location 0.6 meters from the rack surfaces (or, 0.6 me
the loudest point on an independent subrack payload). Verification shall be considered successful when
shows the integrated rack overall A-weighted SPL (dBA) does not exceed the levels as specified in SSP 1
paragraph 3.12.3.3.2.

be performed by test. Overall A-weighted SPL (dBA) test measurements shall be made for each integratF flight

continued on next page

ck
er to
ters from
he test
7000,
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Method
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~

continued from previous page

Verification of intermittent noise sources for integrated racks whose sub-rack payloads will change shall b
performed using a test-correlated analytical model or some other method approved and documented in th
Acoustic Noise Plan section of the Unique PVP. The analytical process/procedure shall be documented i
Acoustics Control Plan defined above in paragraph A. ii. The verification shall be considered successful W
results from the test-correlated analytical model predict the A-weighted noise level of the integrated rack f

Maximum Rack Noise Duration to be at or below levels as specified in SSP 57000, Table 3.12.3.3.2-1.

D

e
h the
hen the
Dr the

Required Verification Data:

1. Acoustic Noise Control Plan for Items A&B (Guidelines given in Appendix D).

2. Preliminary Acoustic summary that includes a list of potential noise sources (continug
and intermittent) and their locations.

A. Continuous Noise SourceSPL (dB) for the eight octave bands (for each unit) (Notg
the rack does not meet specified sound levels additional sound power level data n
also be provided for the eight octave bands)

B. Intermittent Noise SourceOverall A-weighted SPL (dBA)

3. Final Submittal of A&B data listed below

A. Continuous Noise SourceSPL (dB) for the eight octave bands (for each unit) (Notg
the rack does not meet specified sound levels additional sound power level data n
also be provided for the eight octave bands)
Intermittent Noise SourceOverall A-weighted SPL (dBA)

B.

Data Submittal Dates:
1. L-13

W L-11 (Input to
Payload ICD)

o |f

hust

3. L-13 (with further

2. If updates as required)
hustlL-12

L-10

Re-verification Methd
A&T

Description of Re-verification Requirements:

d:  Hazard Report(s):

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same
Requirements” identified above.

as the “Detailed Descript]

ons of

Required Re-verification Data:
I. N/A

Il. Same as the “Required Verification Data” identified above.

Data Submittal Dates

I. N/A

Il. Same as the dates
listed above.

Applicable Document(s):
SSP 57000, par. 3.12.3.3.1, 3.12.3.3.2, and Tables 3.12.3.3.1-1 and 3.12.3.3.2-1
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MP-001 F MATERIALS - FLUIDS A&T

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.11.2.A Fluids (T)

4.3.11.2.B Fluids (T)

4.3.11.2.C Fluids (A or )

4
~

Requirement Summary:

Integrated-rack fluids that interface with the ISS must meet the specified fluid cleanliness, composition, and systens

material galvanic compatibility requirements.

Detailed Descriptions of Requirements:

A. Verification of fluid physical and chemical characteristics shall be by test. A test shall be conducted according to the

verification test requirements as specified in SSP 30573, section 4.0 to determine whether or not the fluid cor
the integrated rack interfacing with the ISS satisfies the fluid physical and chemical characteristics. The verifi
shall be considered successful when the test results show that the integrated rack fluid physical and chemical
characteristics meet the fluid chemistry requirements as specified in SSP 30573.

B. Verification of fluid system cleanliness levels shall be by test. The verification shall be considered successful
sampling tests in accordance with SSP 30573, section 4.0 show that fluids in the integrated rack comply with
cleanliness level requirements specified.

tained in
cation

when
the

C. Verification of fluid system dissimilar metals compatibility shall be by inspection or analysis. The inspection shall

compare the materials and parts list with the materials listed in MSFC-SPEC-250, Table Ill. Verification shall

e

considered successful when the inspection of the materials and parts list shows that the internal materials usdd in the
integrated rack aqueous fluid systems are compatible according to the table specified. Analysis shall be perfgrmed on

materials not listed in MSFC-SPEC-250, Table Ill. Verification shall be considered successful when the anal
the materials shows that the internal materials used in the integrated rack aqueous fluid systems do not creat
dissimilar metal couple greater than 0.25 Volts with the ISS aqueous fluid system.

is of
a

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC) for item A, B, and C explicitly. 1. L-6

Description of Re-verification Requirements: Re-verification Methgd:  Hazard Report(s):
A&T or I1&T

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. Same as the “Required Verification Data” identified above. II. L-6

Applicable Document(s):

MSFC-SPEC-250, Table Il
SSP 30573, Section 4.0

SSP 57000, par. 3.11.2
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~

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.11.3 Cleanliness (1)

Requirement Summary:

Integrated-rack and PD-provided ancillary equipment, (i.e. portable computer, camcorder, etc.), surfaces must me
criteria for surface cleanliness and the integrated rack exposed surfaces can be cleaned.

Detailed Descriptions of Requirements:

Verification that integrated racks conform to Visibly Clean-Sensitive (VC-S) cleanliness requirements as specified
C-0005 shall be by inspection. An inspection of the cleanliness documentation required by precision cleaning shd
performed to show that each assembly part, component, subsystem, and system of the end product meets the V(
requirement. Verification shall be considered successful when the inspection shows that each part, component, {
and system of the end product meets the VC-S requirements.

et certain

in SN-

Il be

-S
ubsystem,

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descript
Requirements” identified above.

ons of

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC . L-6

Applicable Document(s):

SN-C-0005
SSP 57000, par. 3.11.3
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MP-003 Fl MATERIALS - FUNGUS RESISTANT MATERIAL I

SSP 57000 Section 4 Number(s), Title(s), and Method(s):
4.3.11.4 Fungus Resistant Material (I)

Requirement Summary:

Integrated-rack and PD-provided ancillary equipment that is intended to remain on orbit for more than one year must use
fungus-resistant materials according to specific criteria.

Detailed Descriptions of Requirements:

Inspection shall be used to verify that integrated racks that are intended to remain on-orbit for more than one yeaf use
fungus resistant materials according to the requirements as specified 30Z& paragraph 4.2.10. Inspection of des|gn
drawings and materials lists shall determine whether fungus resistant materials have been used as required. Verffication
shall be considered successful when the inspection shows fungus resistant materials are used as required.

Required Verification Data: Data Submittal Dates:

1. Certificate of Compliance (COC). 1. L-6

Description of Re-verification Requirements: Re-verification Method:  Hazard Report(s):
I

I.  On-orbit relocation of the integrated rack: No re-verification required.

Il. On-orbit subrack PL changeout (new, reflight, or series) of the integrated rack: Same as the “Detailed Descriptjons of
Requirements” identified above.

Required Re-verification Data: Data Submittal Dates
I. N/A I. N/A
Il. COC II. L-6

Applicable Document(s):

SSP 30233, par. 4.2.10
SSP 57000, par. 3.11.4
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ac
APM
ARIS
BER
BIT

BWAD

cc
C&DH
C&W
CAM
CCSDS
CDR
Cert
CG
CcoC
COFR

Ccou

dB
dBA
dBm

dc

Appendix B
Abbreviations and Acronyms

Analysis

Alternating Current

Attached Pressurized Module
Active Rack Isolation System
Bus Error Rate

Built-in-Test

Bridge Wire Actuated Device

Centigrade

Cubic Centimeter

Command and Data Handling
Caution and Warning

Centrifuge Accommodation Module

Consultative Committee for Space Data Systems

Critical Design Review

Certification

Center of Gravity

Certificate of Compliance

Certificate of Flight Readiness
Concept of Operations and Utilization
Demonstration

Decibel

Acoustic Decibel Level

Decibels Referenced to One Milliwatt

Direct Current

B-1
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DCL
DLA
e.g.
EMC
EME
EMI
EPCE
EPS
ESD
etc.
EUT
EXPRESS
=

=
FCSD
FDS
FEM
FI
FSS
GFCI
GPVP
GSE
hr
HRD

HRDL

Appendix B November 30, 2000

Abbreviations and Acronyms

Design Coupled Loads
Design Loads Analysis
For Example
Electromagnetic Compatibility
Electromagnetic Effects
Electromagnetic Interference
Electrical Power Consuming Equipment
Electrical Power System
Electrostatic Discharge
Etceteras
Experiment Under Test
Expedite the Processing of Experiments to Space Station
Facility (on VDS sheets)
Fahrenheit
Flight Crew Support Division
Fire Detection Support
Finite Element Module
Facility & Investigation
Fluid System Servicer
Ground Fault Circuit Interrupter
Generic Payload Verification Plan
Ground Support Equipment
Hour
High Rate Demultiplexer

High Rate Data Link

B-2
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Hz

IAW
ICD

IEEE

IRD
ISIS
ISPR
ISS
ITCS
IVA
JEM
JSC
kg
kHz
kPa
KSC
kw
LAN
Ibf
lbm

LED

Appendix B November 30, 2000

Abbreviations and Acronyms

Hertz

Investigation (In SOIV block on VDS sheets and Table 4-2)
Inspection (In Method block on VDS sheets and Table 4-2)
That is

In Accordance With

Interface Control Document

Institute of Electrical and Electronic Engineers
Inches

Interface Requirements Document
International Sub-rack Interface Standard
International Standard Payload Rack
International Space Station

Internal Thermal Control System
Intravehicular Activity

Japanese Experiment Module

Johnson Space Center

Kilograms

Kilohertz

KiloPascal

Kennedy Space Center

Kilowatt

Local Area Network

Pounds Force

Pounds Mass

Light Emitting Diode

B-3
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LEL
LISN
LRDL
max
Mbps
MDM
MDP
MIL-STD
min
mm
MPLM
MRB
MRDL
MSFC

MSG

N/A
NASA
NASDA
NDE
NSTS
NTSC
ORU

PAH

Appendix B
Abbreviations and Acronyms

Lower Explosive Limit

Line Impedance Simulation Network
Low Rate Data Link

Maximum

Megabits per Second
Multiplexer-Demultiplexer

Maximum Design Pressure

Military Standard

Minimum

Millimeter

Multi-Purpose Logistics Module
Microgravity Rack Barrier

Medium Rate Date Link

Marshall Space Flight Center
Microgravity Science Glovebox
Newton

Not Applicable (on VDS sheets)

Not Applicable

National Aeronautics and Space Administration
National Space Development Agency of Japan
Nondestructive Evaluation

National Space Transportation System
National Television System Committee
Orbital Replacement Units

Payload Accommodations Handbook
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par
PCB
PD
PDR
PEI
PFE
PFM
PHR
PL
PRCU
psi
psia
PSIV/F
PSRP
PUI
PUL
PVP
PVPP
QD
Rev
RHA
RIP
RMA

RPC

ROSAVIACOSMOS

Appendix B November 30, 2000

Abbreviations and Acronyms
Paragraph
Payload Control Board
Payload Developer
Preliminary Design Review
Payload Engineering Integration
Portable Fire Extinguisher
Pulse Frequency Modulation
Payload Hazard Report
Payloads
Payload Rack Checkout Unit
Pounds per Square Inch
Pounds per Square Inch Absolute
Payload Software Integration and Verification Facility
Payload Safety Review Panel
Program Unique Identifier
Portable Utility Light
Payload Verification Plan
Payload Verification Program Policy
Quick-Disconnect
Revision
Rack Handling Adapter
Rack Interface Panel
Rack Mobility Aids
Remote Power Controller

Russian Aviation and Space Agency
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RSC
RUP
SD
scc
SCS
sec
SEE
SIR
slpm
SMAC
SOV
SPEC
SPL
SSP
SSQ

STEP

TBD
TBE
TCS
uIP
UOP
)

USL

Appendix B
Abbreviations and Acronyms

Rack Shipping Container

Rack Utility Panel

Smoke Detector

Standard Cubic Centimeter
Safety Critical Structures
Second

Single Event Effect

Standard Interface Rack
Standard Liter Per Minute
Spacecraft Maximum Allowable Concentration
Source Of Integrated Verification
Specification

Sound Pressure Level

Space Station/Shuttle Program
Space Station Qualified
Suitcase Test Equipment for Payloads
Test

To Be Determined

Teledyne Brown Engineering
Thermal Control System

Utility Interface Panel

Utility Outlet Panel

United States

United States Laboratory

Volts
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VC-S

Vdc

VCL

VDS

VES
VES/WGS
VLA

VRS
VRS/VVS
WG

WGS

Appendix B
Abbreviations and Acronyms

Visibly Clean-Sensitive
Volts Direct Current
Verification Coupled Loads
Verification Definition Sheet
Vacuum Exhaust System
Vacuum Exhaust System/Waste Gas System
Verification Loads Analysis
Vacuum Resource System
Vacuum Resource System/Vacuum Vent System
Waste Gas

Waste Gas System
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The following is a list of the requirements, which will be reviewed by the Crew Office as verification.

Appendix C

November 30, 2000

Human Factors VDS Candidate List Not Requiring Analysis for Verification

VDS IRD Section 3 IRD Requirement Title Date |Astronaut Officj
Number| Requirement Reviewed|Acceptance Date
ME-002 | 3.12.4.2.6 SLIDE-OUT STOPS
ME-007 | 3.12.3.1.1 CLOSURES OR COVERS
ME-008 |3.12.3.1.2.B BUILT-IN CONTROL
ME-009 | 3.12.3.1.5 ONE-HANDED OPERATION
ME-011|3.12.4.2.1 EQUIPMENT MOUNTING
ME-017|3.12.4.3.1 ONE-HANDED OPERATION
ME-018|3.12.4.3.2.A ACCESSIBILITY
ME-018|3.12.4.3.6 CONNECTOR ARRANGEMENT
ME-018|3.12.4.3.6.B CONNECTOR ARRANGEMENT
ME-020(3.12.4.3.11.A ALIGNMENT MARKS OR GUIDE PINS
ME-020(3.12.4.3.12.A CODING
ME-020|3.12.4.3.12.B CODING
ME-021]3.12.2.2.A ACCESSIBILITY
ME-021|3.12.2.2.B ACCESSIBILITY
ME-022[3.12.4.3.15.A HOSE/CABLE RESTRAINTS
ME-022|3.12.4.3.15.B HOSE/CABLE RESTRAINTS
ME-022[3.12.4.3.15.D HOSE/CABLE RESTRAINTS
ME-023|3.12.4.4.1 NON-THREADED ENGAGEMENT STATUS

INDICATION
ME-025[3.12.4.4.4.A MULTIPLE FASTENERS
ME-026 | 3.12.4.4.7 THREADED FASTENERS
ME-026 | 3.12.4.4.6.A QUICK RELEASE FASTENERS
ME-026 |3.12.4.4.6.B QUICK RELEASE FASTENERS
ME-026 | 3.12.4.4.9 WINGHEAD FASTENERS
ME-027 |3.12.4.4.8.A OVER CENTER LATCHES
ME-027 |3.12.4.4.8.B OVER CENTER LATCHES
ME-027 | 3.12.4.4.8.C OVER CENTER LATCHES
ME-027 |3.12.6.2.A STOWAGE AND EQUIPMENT DRAWERS/TRAYS
ME-027 | 3.12.6.2.B STOWAGE AND EQUIPMENT DRAWERS/TRAYS
ME-0283.12.4.4.11.A FASTENER HEAD TYPE
ME-028{3.12.4.4.11.B FASTENER HEAD TYPE
ME-028[3.12.4.4.11.C FASTENER HEAD TYPE
ME-029(3.12.4.4.12 ONE-HANDED ACTUATION
ME-030|3.12.5.2.2 NONINTERFERENCE
ME-031|3.12.5.2.8 HIDDEN CONTROLS
ME-031|3.12.5.2.1.A PROTECTIVE METHODS
ME-031|3.12.5.2.1.B PROTECTIVE METHODS
ME-031|3.12.5.2.1.C PROTECTIVE METHODS
ME-031|3.12.5.2.1.D PROTECTIVE METHODS
ME-031|3.12.5.2.1.E PROTECTIVE METHODS
ME-031|3.12.5.2.1.F PROTECTIVE METHODS
ME-031|3.12.5.2.1.G PROTECTIVE METHODS
ME-031|3.12.5.2.9 HAND CONTROLLERS
ME-032|3.12.5.2.7 POSITION INDICATION
ME-033|3.12.5.3.E VALVE CONTROLS
ME-036 |3.12.6.1.A STOWAGE DRAWER CONTENTS RESTRAINTS
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VDS IRD Section 3 IRD Requirement Title Date |Astronaut Officj
Number| Requirement Reviewed|Acceptance Date
ME-036|3.12.6.1.B STOWAGE DRAWER CONTENTS RESTRAINTS
ME-036|3.12.6.1.C STOWAGE DRAWER CONTENTS RESTRAINTS
ME-036 | 3.12.6.3 CAPTIVE PARTS
ME-037|3.12.6.4.1 PROVIDE HANDLES
ME-037|3.12.6.4.3 HANDLE LOCATION/FRONT ACCESS
ME-042[3.12.4.2.8 ACCESS
ME-043|3.12.3.4.C LIGHTING DESIGN
ME-055 | 3.10.3.2 FIRE SUPPRESSION PORT ACCESS
EL-007 [3.12.4.3.13 PIN IDENTIFICATION
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